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COVtR — Senomechonically  controlled  milling  machine  con  be  made  to  cut  a  block  of  metal  info  any  desired  shape 
in  response  to  number  code  purtched  in  paper  tope  and  led  through  an  electronic  decoder  developed  at  Sorvo- 
mechanisms  laboratory,  MIT.  (See  page  172) 
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metertester 


MODEL  M-2 


MEASURES 

SENSITIVITY  AND  RESISTANCE 


for  testing  and  calibration  of  D.  C.  instruments  in  the 
laboratory  and  on  production  lines 


Marion's  New  Meterteslei  (Model  M-2)  retains  proven  Marion  tea- 
lures  but  increases  application  flexibility.  In  addition  to  improved 
circuitry  ior  sensitivity  measurement  it  also  measures  internal  resist¬ 
ance  oi  sensitive  instruments  without  exceeding  full  scale  rating  of 
the  instrument  rmder  test. 

FEATURES  SPECIFICATIONS 

•  Requiatsd  Poww  Supply  ACCURACY:  Ovaiall  than  Vk  on% 

•  SleplMs  Vacuum  Tub*  Voltaq*  Conhol  RESISTANCE  RANGE:  O-SOOO  ohma 

•  muminalKl  8Vi'  Minoi-Scol*  Slandoid  POWER  SOURCE:  IISV  A  C  60  cycl** 

Initnunanl,  Hand  Colibioled  CASE  SEE:  1514'  z  1014*  s  5H' 

•  Morion  Ruqqadizad  Null  Indicatot  WEIGHT:  IS  lb*. 

mov*m*nl  lot  bridq*  balanc*  indication 

.  D.cad.  ol  .1!C  accuiat.  Manqanin  SENSITIVITY  RANGES 

Wiz*  Wound  RosUtozs  0o25UA  0>200UA  O-SOOUA  0-10  MA 

•  Dizoci  Roadinq  Bzidqo  Circuit  uainq  Helipot  O-SOUA  0-400UA  0-1  MA  0*100  Volts 

•  CompUto.  No  accoMOziM  zoquizod  O-IOOUA  O-SOOUA  0-5  MA 

The  New  M-2  Model  can  also  be  used  ior  additional  purposes, 
such  os  a  precise  source  oi  DC  cunenl  and  voltage  and  os  a  pre¬ 
cision  Wheatstone  bridge  in  the  0-5000  ohm  range. 

For  hirther  iniormolion  write  Marion  Electrical  Instrumem  Co.. 
401  Canal  Street,  Manchester,  N.  H.,  U.  S.  A. 


MANUFACTURIRS  OF  RUGGiDIZEO,  HIRMITICAllV  SEAIED  AND  STANDARD  PANIl  INSTRUMENTS 


I 


I 


2 


November.  1952— ELECTRONICS 


MAGSLIP  RESOLVER  No.  2  ^1, 

f  »  '' 


THE  RESOLVER  No.  2  is  a  special  type  of  Magslip  used  fot  the  solw^on 
of  trigonometrical  problems,  such  as  the  conversion  of  polar  to  Cartesian 
co'ordinates. 

Each  stator  phase  is  energized  in  accordance  with  an  applied  computing 
voltage.  No  power  is  taken  from  this  source,  energization  being  obtained 
by  means  of  an  amplifier  and  a  second  (feedback)  stator  winding.  The 
rotor  voltages  are  proportional  to  the  exciting  voltages  and  to  the 

sine  and  cosine  of  the  angle  between 
the  stator  and  rotor  electrical  axes.  The 
error  does  not  exceed  0.1  %. 


Please  mail  Bulletin  B-690  fully  describing 
MUIRHEAD  MAGSLIP  RESOLVERS. 
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COMPANY 


MAILING  ADDRESS 


PrtcisioH  Electrical  Instrument  Makers 
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FIGURES  OF  THE  MONTH 


Year 

Previous 

Lotest 

Ago 

Month 

Month 

RECEIVER 

PRODUCTION 

(Source:  RTMA) 

Aug.  '51 

July  '52 

Aug.  '52 

Television  sets . 

146,705 

198,921 

397,769-p 

Home  Radio  sets . 

295,587 

265,163 

344,481-p 

Portable  sets . 

77,568 

81,353 

105,006-p 

Auto  sets . 

190,252 

95,220 

94,315-p 

RECEIVER  SALES 

(Source:  RTMA) 

June,  July 

— 

— 

&  Aug.  '52 

Television  sets,  units  . . 

700,490 

Radio  sets  (except  auto) 

1,139,467 

RECEIVING  TUBE  SALES 

(Source:  RTMA) 

Aug.  '51 

July '52 

Aug.  '52 

Receiv.  tubes,  total  units 

23,761,253 

20,944,831 

30,141,536 

Receiving  tubes,  new  sets 

12,917,526 

11,504,503 

19,583,879 

Rec.  tubes,  replacement 

7,230,419 

6,795,252 

-7,463,893 

Receiving  tubes,  gov't 

845,514 

1,956,905 

1706.868 

Receiving  tubes,  export 

2,767.794 

688,171 

1386.896 

Picture  tubes,  to  mfrs. . 

210,043 

239,625 

394  605 

TV  AUDIENCE 

(Source:  NBC  Research  Dept.)  Sept.  '51  Aug.  '52  Sept.  '52 

Sets  in  Use-total  -  13,556,000  18,354,300  18,711,800 

Sets  in  Use-netw'k  conn.  12,839,400  18,325,700  18,682,800 

Sets  in  Use-New  York  2,490,000  3,070,000  3,100,000 

Sets  in  Use-Los  Angeles  1,012,000  1,230,000  1,240.000 

Sets  in  Use-Chicago  .  960,000  1,210,000  1,235,000 

COMMUNICATION  AUTHORIZATIONS 

(Source:  FCC)  July '51  June '52  July '52 

Aeronautical  .  33,007  32,603  33,462 

Marine  .  30,174  35,500  36,068 

Police,  fire,  etc .  9,310  11,143  11,274 

Industrial .  9,895  13,680  13,%8 

Land  Transportation  . .  4,324  5,027  5,120 

Amateur .  92,822  113,092  113,863 

Citizens  Radio .  585  1,401  1,697 

Disaster  .  9  71  80 

Experimental  .  428  488  489 

Common  carrier .  824  985  985 


BROADCAST 

STATIONS 

(Source:  FCC)  Sept,  '51 

TV  Stations  on  Air  108 

TV  Stns  CPs-not  on  air  0 

TV  Stns— Applications  444 

AM  Stations  on  Air  2.300 

AM  Stns  CPs-not  on  air  101 

AM  Stns -Applications  280 

FM  Stations  on  Air  644 

FM  Stns  CPs-not  on  air  9 

FM  Stns— Applications .  3 

1 

NETWORK  BILLINGS 

(Source:  Pub.  Info.  Bureau)  Aug.  '51 

AM  FM-ABC  .  $2,210,352 

AM/FM-CBS  .  $4  440,261 

AM/FM-MBS .  $1  329,375 

AM/FM-NBC  .  $3  808,906 

TV-ABC  .  $1  444,593 

TV-CBS  .  $3  734,551 

TV-DuMont  .  $763,071 

TV-NBC  .  $3  359,856 


EMPLOYMENT  AND  PAYROLLS 

(Source:  Bur.  Labor  Statistics)  July  '51 
Prod,  workers,  electronic  229,500 

Prod,  wkrs.,  radio,  etc..  138,400 

Av.  wkly.  earnings,  elect.  $60.34 

Av.  wkly.  earnings,  radio  $57.35 

Av.  weekly  hours,  elect.  41.4 

Av.  weekly  hours,  radio  39.2 

STOCK  PRICE  AVERAGES 

(Source:  Standard  and  Poor's)  Sept.  '51 
Radio-TV  &  Electronics  259.5 

Radio  Broadcasters  .  .  .  244.8 


June '52 

266.300- r 

165.300- r 
$64.52-r 
$61.58-r 

40.3 
40  5-r 


July  '52 
263.400-p 
162,7(X)-p 
$62  52-p 
S6068-P 
391-p 
39  3-p 


July '52 
$2,082,666 
$3,238,256 
$1,339,276 
$2,878,196 
$943,387 
$4  163,245 
$653,415 
$4,591,130 


Aug.  '52 
$2,281,852 
$3,991  490 
$1,325,059 
$3,338,843 
$1,166169 
$5,105,929 
$845  780 
$5,618,643 


INDUSTRIAL 
EQUIPMENT  ORDERS 

(Source:  NEMA) 

Dielectric  Heating  .... 
Induction  Heating  ...  < 


(Source:  NEMA) 

Vacuum  (nan-receiving) . 


Quarterly  Figures  — 
Previous  Latest 
Quarter  Quarter 


Phototubes  . 

Magnetrons  and  velocity 
modulation  tubes  .  . 


2nd '51 

1st '52 

2nd  '52 

$600,000 

$150,000 

$510,000 

$3,140,000 

$2,400,000 

$2,410,000 

SALES 

2nd '51 

1st '52 

2nd '52 

$7,750,000 

$11,320,000 

$12,110  000 

$2,700,000 

$3,100,000 

$3,150,000 

$360,000 

$500,000 

$480,000 

$4,130,000 

$8,460,000 

$9,830,000 

p-provisional;  r-revised:  e— estimated 
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Plants  Push  'Rainy-Day'  Planning 


New-product  ideas  are  being 
stockpiled  against  possible 
drop  in  military  orders 

Though  business  is  jrotKi  today  in 
the  electronic  industry,  the  spectre 
of  possible  military  contract  taper- 
iny  off  is  once  ayain  dominatiny 
many  enyineering  and  executive 
planniny  conferences. 

A  surprisingly  large  number  of 
post-cold-war  projects  have  already 
reached  the  drafting  board.  These 
divide  into  four  major  categories. 

►  Custom  Engineering  Jobs — Here 
is  maximum  job  security  for  engi¬ 
neering  staffs,  because  special  elec¬ 
tronic  control  systems  tailored  to 
a  particular  machine  come  close  to 
development  contracts  in  engineer 
man-hour  recjuirements. 

In  anticipation  of  cu.stom  engi¬ 
neering,  engineering  staffs  are  get¬ 
ting  acquainted  with  general 
process  retjuirements  in  the  most 
promising  fields.  The  textile,  food, 
machine  tool  and  chemical  indus¬ 
tries  are  getting  major  attention. 
These  and  other  prospective  fields 
can  l)e  parceled  out  among  groups 
of  engineers  even  today,  to  encour¬ 
age  the  specialization  needed  for 
getting  best  results  when  the  day 
for  action  arrives. 

►  New  StiK'k  Products — This  is  the 
obvious  but  tough  answer  to  the 
problem.  There’ll  always  be  some 
market  for  a  newer  and  better  te.st 
instrument,  for  improved  communi¬ 
cation  equipment,  or  for  new  pack¬ 
aged  electronic  controls,  but  good 
new-product  ideas  here  are  hard 
to  come  by  and  generally  require 
years  to  develop.  Opportunities  are 
good  in  the  mass  entertainment 
field,  but  existing  large  manufac¬ 


turers  with  national  distribution 
have  a  distinct  edge  on  newcomers. 

►  White  (ioods — To  counteract 
traditional  summer  slump  in  radio 
and  television  receiver  business, 
larger  manufacturers  in  this  field 
have  been  adding  or  accjuiring  lines 
of  refrigerators,  air  conditioners, 
dehumidifiers  and  other  so-called 
white  goods.  This  boo.sts  business 
during  the  slack  months. 

►  Nonelectronic  Products— Some 
small  firms  are  looking  ahead  with 
a  maximum  of  flexibility  and  open- 
mindedness.  They’ll  make  any 
product,  electronic  or  otherwise, 
that  will  hold  together  their  engi¬ 
neering  and  production  staffs  long 
enough  for  transition  from  military 
lx)om  business  to  normal  com¬ 
mercial  activity. 

UHF  Egg  Hatches  In 
Portland,  Oregon 

Market  becomes  commercial 
guinea  pig  for  companies  in 
the  television  industry 

Eyes  of  the  electronics  industry 
are  clo.sely  watching  every  devel¬ 
opment  in  the  nation’s  first  com¬ 
mercial  uhf  television  market, 
Portland,  Oregon.  Literally  thou¬ 
sands  of  representatives  of  all 
segments  of  the  industry  have 
visited  the  city  since  KPTV  took 
to  the  air  on  Sept.  18.  Resulting 
comments  of  various  observers  of 
the  Portland  picture  vary  from 
“confused”  to  “very  encouraging.” 

►  Shortages — Despite  recent  ex¬ 
perience  with  the  vhf  Denver  mar¬ 
ket,  some  tv  distributors  were 


UHF  filterplexer,  which  coordinates 
tv  sound  ond  picture  for  KPTV  in 
Porflond,  is  exomined  by  one  of  the 
engineers  who  mode  the  historic  in¬ 
stallation 

caught  without  .sets  when  commer¬ 
cial  uhf  television  made  its  bow  in 
Portland.  However,  shortages  did 
not  become  as  serious  as  in  Denver, 
because  sets  were  available  in 
nearby  Seattle  and  San  Franci.sco. 

But  other  shortages  have  ham- 
jtered  sales  to  some  extent.  Most 
bothersome  has  been  the  shortage 
of  channel-27  tuning  strips.  Con¬ 
verters  have  also  been  in  short 
supply. 

►  Interference— Some  manufactur¬ 
ers  have  run  into  picture  inter¬ 
ference  problems  in  the  Portland 
market.  Taxicab  radio,  which  oper¬ 
ates  around  150  megacycles,  has 
been  partially  responsible.  But 
most  manufacturers  have  already 
licked  this  problem  by  using  ‘stubs’ 
of  leadin  wire  serving  as  wave- 
traps. 

Some  uhf  converters  have  them¬ 
selves  created  interference. 

►  Coverage  —  Mo.st  manufacturers 
seem  pretty  happy  with  the  cover¬ 
age  pattern  of  KPTV.  RCA  sur¬ 
veyed  the  Portland  area  to  chart 
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reception  as  soon  as  the  station 
began  operating.  They  report  that 
the  station  is  radiating  a  good 
signal  and  actual  coverage  agrees 
surprisingly  well  with  FCC  pre¬ 
dictions.  There  are,  however,  a 
few  dead  spots. 


Grade  A  signals  from  Portland 
are  reported  in  adjacent  cities  of 
Vancouver,  Washington,  and  in  St. 
Helena  and  Oregon  City,  Oregon. 
Even  Salem,  Oregon,  42  air  miles 
from  Portland,  reports  reception. 
With  coverage  better  than  ex¬ 


pected,  most  tv  manufacturers  are 
optimistic  about  uhf  tv  sales  in  the 
Portland  area.  It  is  reported  that 
.set  sales  during  the  first  three 
weeks  reached  nearly  2,000.  Some 
predict  that  by  the  end  of  the  year 
they  will  reach  at  least  50,000. 


EXPORT  OF  ELECTRONIC  GOODS  TO  CANADA 


IMPORT  OF  ELECTRONIC  GOODS  FROM  CANADA 

S.OOOi  I  I  I  .1.1.1 - 1 


1948  1949  1980  I9M  J  F  M  AM  J 

ANNUAL  FiCURCS  MONTHLY  FIGURES 

1948  =  100 ($27,500,7471  1948  AVER4CE'I00(1,2,290,725) 


B  1949  1950  1951  J  F  MAM  j 

ANNUAL  FIGURES  MONTHLY  FIGURES 

i948=IOOI$284,5$SI  1948  AVERAGC'IOOIt25,0«OI 


TRADE  with  our  northern  neighbor  reaches  new  heights  in  both  directions  ocross  the  border  os 


Electronic  Business  Booms  in  Canada 


The  graphs  illustrate  the  aston¬ 
ishing  growth  of  electronics  busi¬ 
ness  across  America’s  northern 
border.  Both  graphs  are  plotted  in 
index  figures  obtained  by  dividing 
yearly  totals  by  1948  totals  and 
1952  monthly  totals  by  the  average 
figure  for  the  corresponding  period 
of  1948.  The  totals  were  obtained 
by  summing  Bureau  of  Census 
foreign  trade  figures  for  Elec¬ 
tronics’  list  of  electronic  commod¬ 
ities. 

►  Economic  Growth — Sparked  by 
development  of  Canada’s  ric^i 
natural  resources,  her  economic 
growth  has  snowballed  during  the 
last  12  years  through  reinvestment 
of  national  income  in  manufactur¬ 
ing  industries.  Canada’s  prosper¬ 
ity,  reiLcted  in  every  facet'  of  her 
economic  life,  means  improved  liv¬ 
ing  standards  for  her  people,  addi¬ 
tional  investment  in  new  plants  and 


Exports  rise  steadily;  many  U.S. 
concerns  open  branch  plants 
in  the  Dominion 


E*quipment  and  relentless  pressure 
against  her  natural  frontiers. 

Canada’s  economic  growth  pat¬ 
tern  is  faithfully  reflected  by  U.S. 
electronic  exports  to  her.  Basic 
electronic  components  such  as  re¬ 
sistors,  capacitors  and  tubes  to  feed 
Canadian  production  lines  comprise 
86.2  percent  of  U.S.  exports  north¬ 
ward.  Also  high  on  the  list  of  elec¬ 
tronic  exports  are  communications 
equipments  needed  to  span  the 
miles  lietween  Canada’s  new  mines 
and  factories  and  industrial  elec¬ 
tronic  equipment  and  instruments 
needed  to  ecpiip  new  plants  and 
laboratories.  Export  of  r-f  heating 
equipment  for  industry  shows  the 
greate.st  percentage  increase  over 
1950  figures  of  all  electronic  equip¬ 
ment. 


Canada’s  surge  towards  industrial 
prominence  means  good  business 
for  electronics  manufacturers  on 
both  sides  of  the  border.  Exports 
to  Canada  of  electronic  equipment 
and  components  are  at  an  all-time 
high,  topping  $86  million  last  year 
and  increasing  rapidly.  Meanwhile, 
more  than  100  Canadian  plants  are 
producing  electronic  pai:|s  and  end 
products.  About  one-third  of  these 
plants  are  branch  plants  or  sub¬ 
sidiary  companies  of  U.S.  concerns. 

A  rough  gage  of  Canada’s  grow¬ 
ing  electronics  production  is  the 
fact  that  U.S.  imports  from  Canada 
promise  to  top  $4.5  million  for 
1952,  repre.senting  a  20-fold  in¬ 
crease  over  1948  figures. 


►  Consumer  Market — The  home  in¬ 
strument  market  in  Canada  directly 

*  (Continued  on  poge  8) 
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Sylvania  to  Serve 
West  Coast  Electronics  Market  k 
from  ^/ 

California  Location  I 


Sylvania  has  announced  that  eonstruction 
is  under  way  on  a  modem,  completely 
equipped  Electronics  Division  plant  and 
laboratory  in  Mountain  View,  California. 

This  up-to-date  facility  of  35,000  square 
feet  is  being  made  available  to  West  Coast 
manufacturers  as  a  source  of  electronic 
components  including  semiconductor  devices, 
microwave  components,  and  special  purpose 
tubes. 

A  research  and  development  laboratory 
will  be  included  to  handle  design  and 
applications  problems  on  these  and  other 
related  products. 

The  addition  of  this  California  location 
to  Sylvania’s  existing  electronics  facilities 
marks  another  step  in  the  company’s  long¬ 
term  plan  to  provide  the  finest  quality 
products  and  fastest  service  to  all  markets 

For  complete  information  on  Sylvania 
Electronic  Products,  write  Dept.  E-2611, 
Sylvania  Electric  Products  Inc., 

1740  Broadway,  New  York  19,  N.  Y. 


SYLVANIA 
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accounts  for  barely  three  percent 
of  U.  S.  electronic  exports.  Although 
much  of  this  market  is  served  by 
Canadian  set  manufacturers  and 
branch  plants  of  U.  S.  concerns,  the 
outlook  for  increased  export  sales  is 
encouraging.  Television  .sets,  auto 
radios  and  juke  boxes  closely  follow 
r-f  heating  equipment  among  ex¬ 
ports  showing  the  greatest  percent¬ 
agewise  increase. 

►  Electronic  Developments — Up¬ 
turn  in  Canada’s  electronics  in¬ 
dustry  keys  into  several  specific 
developments  outside  her  overall 
economic  growth.  Always  a  good 
customer  for  electronic  equipment, 
the  aircraft  industry  is  going  great 
guns  in  Canada.  Jetmakers  at 
AVRO-Canada’s  M^ton  plant  near 
Toronto  are  making  headline  news 
with  both  military  and  commercial 
models. 

Handmaiden  to  nuclear  energy, 
the  electronics  industry  derives  ad¬ 
ditional  impetus  as  Canada  forges 
ahead  in  this  field.  The  Canadian 
AEC  operates  establishments  at 
Chalk  River  and  Petawawa,  near 
Pembroke,  Ont.  Canadian  rearma¬ 
ment  opens  still  another  field  for 


Use  of  radio  equipment  in¬ 
creases.  Industrial  tv  looms 
on  the  horizon 

Indicative  of  the  growing  u.se  of 
electronics  in  the  railroad  business, 
the  number  of  radio  .system  licen¬ 
sees  in  this  field  increa.sed  from  97 
in  June,  1951  to  114  in  June  1952. 
The  number  of  transmitters  used 
by  railroad  licensees  reached  a  total 
of  over  9,000. 

►  Investments — What  the  railroad 
market  means  to  electronic  manu¬ 
facturers  in  terms  of  dollar  volume 
can  be  judged  from  investment  re¬ 
ports  of  repre.sentative  roads. 

The  Pennsylvania  has  already  in¬ 
vested  $9  million  in  two-way  tele¬ 
phone  equipment  and  plans  to  ex¬ 
pand  its  use.  The  Denver  &  Rio 
Grande  Western  has  spent  over 


electronics.  Much  electronic  equip¬ 
ment,  particularly  radar  and  micro- 
wave  communications  equipment,  is 
going  to  Canada’s  armed  forces. 

Other  significant  developments 
on  the  Canadian  electronics  scene 
include  Bell  of  Canada’s  Buffalo- 
Toronto  and  Toronto-Montreal  mi¬ 
crowave  radio-relay  systems,  ex¬ 
tensive  u.se  of  broad-band  vhf 
radiotelephone  circuits  in  Western 
Canada  and  the  recent  inauguration 
of  the  Canadian  Hroadcasting  Com¬ 
pany’s  first  television  network  that 
now  has  stations  in  Toronto  and 
Montreal. 

►  Pattern  of  Growth — Canadian 
electronics  manufacturers  tend  to 
cluster  about  her  two  largest  cities, 
Toronto  and  Montreal.  More  than 
half  the  electronic  busine.ss  is  con¬ 
centrated  in  Toronto  and  its  sprawl¬ 
ing  suburbs.  Montreal,  with  its 
surplus  of  women  workers,  has  19 
plants  engaged  in  electronics  manu¬ 
facturing.  Nearly  all  the  remain¬ 
ing  plants  are  concentrated  in  the 
highly  industrialized  province  of 
Ontario,  with  the  cities  of  Hamil¬ 
ton,  Kitchener  and  London  very 
much  in  the  running. 


L 


$57,720  on  radio  and  inductive  com¬ 
munications  systems  since  1947. 
Investments  prior  to  that  totalled 
$109,524.  The  Missouri-Kan.sas- 
Texas  invested  $40,180  in  radio 
systems  in  1951  and  Canadian  Paci¬ 
fic  spent  about  $34,000.  This  year, 
the  Northern  Pacific  completed  its 
$200,000  radio  system  and  the 
Southern  Pacific  has  announced 


Industrial  television  enables  this  BSCi , 
yard  clerk  to  record  freight  cor  nurr-  V 
bers  without  walking  omong  the  cors  • 
and  trucks.  Unottended  camera  set 
up  alongside  the  tracks  does  all  the 
work  os  the  trains  poss  in  front  of  it 

plans  for  greater  use  of  radio  com¬ 
munications  systems. 

►  What’s  Ahead — The  railroad  in¬ 
dustry  may  become  a  substantial 
industrial  television  market  in  the 
future. 

The  Baltimore  &  Ohio  recently 
conducted  tests  of  such  equipment 
in  conjunction  with  RCA,  to  deter¬ 
mine  whether  ITV  could  contribute 
to  greater  efficiency  in  the  opera¬ 
tions  of  a  railroad  classification 
yard. 

Three  new  Vidicon  cameras 
were  used  for  the  demonstration. 
One  camera  chain  did  the  job  pic¬ 
tured  here.  Two  others  gave  an 
overall  view  of  the  classification 
yard  so  that  the  disposition  and 
movement  of  all  cars  and  switching 
engines  could  be  watched  and 
coordinated. 

Military  Plans  Set  For 
'54  Buying 

Electronics  buying  for  aircraft 
alone  in  fiscal  1954  will  total  at  least 
$1.7  billion  and  may  exceed  $2 
billion. 

New  defense  appropriation  re¬ 
quests  will  be  delivered  to  Congre.ss 
shortly  after  it  convenes.  The  over¬ 
all  figure  is  about  the  .same  as  that 
which  the  Pentagon  requested  for 
fiscal  1953,  close  to  $50  billion. 
Major  change  will  be  in  the  items 
bought. 

►  Flying  Figures  —  The  military 
has  accumulated  inventories  on 

(Contifii»e<l  on  p04«  10) 


American  Railroads  Go  Electronic 
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Designers  of  miniaturized  transformers,  motors, 
coils,  solenoids,  etc.,  are  finding  that  Ceroc  ST 
Magnet  Wire  leads  the  field  in  tough  applications. 

Not  only  does  Ceroc  ST  have  superior  abrasion 
resisunce  to  commercial  all-teirafluoroethylene 
insulated  wire,  but  it  also  has  better  cross-over  char¬ 
acteristics,  and  a  higher  breakdown  voltage.  The 
Teflon  overlay  bonds  more  securely  to  the  ceramic 
base  insulation  than  is  the  case  with  Teflon  bonded 
directly  to  copper.  And  with  its 
years  of  experience  in  quality 
control,  the  Sprague  Electric  ENLARGED  CROSS  SECTION  OF  CEROC  ST 
Company  delivers  to  you  a  prod¬ 
uct  of  uniformly  high  quality. 

Not  only  may  Ceroc  ST  wire  Ceramic 
be  operated  continuously  at  tern- 
peratures  up  to  2  50°C,  but  it  has 


been  successfully  used  in  short-time  military  appli¬ 
cations  at  temperatures  as  high  as  390°C.  Sprague’s 
Application  Engineering  Dept,  is  ready  to  assist 
you  in  working  out  any  problems  you  may  have  on 
the  proper  use  of  high  temperature  magnet  wire. 

For  details  on  Ceroc  ST  wire,  write  for  Engi¬ 
neering  Bulletin  No.  404.  Where  design  require¬ 
ments  necessitate  a  heavier  Teflon  coating,  investi¬ 
gate  Ceroc  T  wire,  with  its  double  Teflon  overlay 
on  ceramic  base  insulation.  It’s 
described  in  Engineering  Bulle¬ 
tin  No.  402-F.  Copies  available 
without  obligation  on  letter¬ 
head  request  to  the  Application 
•rirfilwiH  Engineering  Dept.,  Sprague 

>ihyi«n«  Electric  Co.,  35  Marshall  St., 

Ovvrloy  North  Adams,  Massachusetts. 


SPRRGUE  ...PIONEERS  IN  ELECTRIC  AND  ELECTRONIC  DEVELOPMENT 
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some  weapons  like  tanks,  ammuni¬ 
tion  and  motor  vehicles.  These  will 
be  eased  off.  However,  with  a  143- 
wing  Air  Force  approved  by  Con¬ 
gress,  the  tab  for  aircraft  procure¬ 
ment  will  be  close  to  the  $18-billion 
figure  appropriated  this  year  for 
Navy  and  Air  Force  planes. 

Defense  Secretary  Lovett  intends 


to  leave  government  service  but 
offers  to  break  in  his  successor  and 
has  asked  the  presidential  candi¬ 
dates  to  name  a  defense  .secretary 
right  after  election.  This  would 
allow  the  new  Pentagon  boss  to  do 
some  spade  work  on  the  budget  he 
will  have  to  explain  to  Congress 
next  year. 


Civilian  Consultants 
Serve  Uncle  Well 

Most  make  money  on  govern¬ 
ment  contracts,  but  wrong 
choice  can  result  in  loss 


Microwaves  Link  Remote  Mines 


"Swamps  rule  out  telephone 
lines  in  Louisiana  delta,"  FCC 
rules  in  granting  license 

Microwave  system  linking  remote 
industrial  operations  has  been  ap¬ 
proved  by  the  FCC  and  will  be 
installed  this  Fall.  A  $173,000 
Motorola  system  will  link  mines 
operated  by  Freeport  Sulphur  in  the 
300-square-mile  marshland  of  the 
Mississippi  delta  with  the  com¬ 
pany’s  offices  in  New  Orleans  and 
a  shipping  point  at  Port  Sulphur. 

Granting  the  license,  the  FCC 
ruled  that  marshy  terrain  coupled 
with  prevalent  hurricanes  make 
construction  and  maintenance  of 
telephone  lines  impractical. 

The  microwave  network  will  tie 
into  existing  ship-.shore  radio  facili¬ 
ties  for  communication  with  the 


company’s  fleet  of  towboats  and 
barges. 

Work  has  already  begun  on 
preparing  the  tower  foundations, 
which  must  be  built  on  pilings. 
Equipment  installation  is  scheduled 
for  November. 

►  Industrial  Microwave — Although 
most  private  microwave  systems  are 
owned  either  by  electric-power  com¬ 
panies  or  oil  and  gas  pipeline  opera¬ 
tors,  other  industries  are  now  find¬ 
ing  them  useful. 

The  Linton  Summit  Coal  Co.  of 
Terre  Haute,  Ind.  is  installing  two 
stations  for  communication  be¬ 
tween  their  downtown  office  and  the 
mine,  14  miles  distant.  In  this  case, 
according  to  the  General  Electric 
Co.  who  furnished  the  microwave 
equipment,  the  telephone  company 
would  not  provide  lines  for  a  single 
customer. 


There  are  three  grades  of  consult¬ 
ing  work  in  which  electronic  engi¬ 
neers  assist  the  government’s  pre¬ 
paredness  program.  Remuneration 
for  such  work  depends  upon  the 
kind  of  contract  covering  it. 

►  Top-Drawer  Engineerin g — 

Highly  specialized  is  the  work  of  a 
consultant  who  advises  a  project 
group  on  a  short-term  basis.  Under 
a  subcontract,  such  a  specialist 
might  earn  between  $100  and  $200 
a  day,  depending  upon  the  attitude 
of  the  contracting  officer  in  allow¬ 
ing  these  rates  as  direct  costs.  They 
are  considered  reasonable  for  the 
expert  who  maintains  his  own  staff, 
laboratory  and  model  shop.  Often 
such  men  are  not  called  in  until  a 
program  bogs  down  and  a  trouble¬ 
shooter  is  needed. 

►  Intermediates — Typified  by  con¬ 
tinuous  work  on  a  project  for  a 
week  to  several  month,  the  inter¬ 
mediate  specialist’s  work  may  be 
done  alone  or  using  a  supplemental 
staff.  Especially  if  the  consultant 
maintains  an  office  and  laboratory’, 
such  work  usually  commands  a  rate 
well  in  excess  of  $50  a  day. 

►  Long-Term  Consulting  —  Least 

specialized  is  the  work  of  a  consult¬ 
ant  working  on  a  project  from 
three  months  to  several  years.  This 
type  of  work  is  exemplified  by  the 
so-called  contract  employee  of  some 
government  agencies.  No  substan¬ 
tial  overhead  costs  are  involved 
since  the  consultant,  often  using 
space  provided  for  him  as,  perhaps, 
a  college  professor,  does  not  main¬ 
tain  a  separate  office.  Compensa¬ 
tion  is  limited,  in  general,  to  $50  a 
day  at  most.  This  is  the  only  type 
of  consultation  commonly  employed  *  ^ 

directly  by  government  or  in  quan¬ 
tity  under  prime  contracts  with  in¬ 
dustrial  agencies. 

Recommended  by  many  con- 

(Continued  on  page  14) 
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iENTR/ILAB'S  ELECTRONIC  FAMIUy 

Many  members  have  madeelea+ronic  history! 


Today,  many  of  the  most  advanced 
developments  in  electronic  equip¬ 
ment  —  from  modern  hearing  aids 
to  television,  radar  and  X-ray 
—  are  built  around  the  revolu¬ 
tionary  components  pioneered  and 
introduced  by  Centralab. 

Tangible  evidence  of  the  cease- 
f  less  research  that  gives  fresh 


emphasis  to  the  fact  that  many  V 
products  bearing  your  trademark  ^ 
serve  better  --  last  longer  ... 
thanks  to  the  continuing  engineer¬ 
ing  advances  of  Centralab. 

As  in  the  past  —  so  in  the  fu¬ 
ture  “  you  can  look  to  Centralab 
for  leadership  in  electronic  com-  , 
ponent  research. 
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sultants  is  the  sale  of  service  on 
the  basis  of  negotiated  rates  for 
personal  services  and  direct  reim¬ 
bursement  for  special  materials 
(the  so-called  time-and-materials 
subcontract). 

Prime  contracts  are  frequently 
avoided.  The  usual  7  percent  fixed 
fee  allowed  on  cost-plus-fixed-fee 
prime  contracts  runs  the  risk  of 
being  wiped  out  by  di.sallowances  of 
cost  items. 


Communications  Firms 
Scrape  Labor  Barrel 


Di'E  to  defense  expenditures  and 
strong  tv  set  demand,  communica¬ 
tions  equipment  manufacturers  ex¬ 
pect  to  hire  35,000  more  workers  by 
December  15,  increasing  by  10  per¬ 
cent  the  365,000  employees  in  this 
branch  of  the  industry  at  mid-year. 
They  still  face  severe  shortages  of 
professional,  technical  and  skilled 
workers,  according  to  a  Department 
of  Labor  survey. 

More  than  40  percent  of  the  com¬ 
panies  surveyed,  employing  two- 
thirds  of  the  workforce,  have  had 
difficulty  in  finding  qualified  work¬ 
ers.  However,  only  a  few  manufac¬ 
turers  reported  that  the  shortages 
were  seriously  impeding  operations. 


I  ►  Area  Gains — A  major  labor  ex- 
«  pansion  program  is  projected  by 
I  electronics  manufacturers  in  Bos- 
1  ton,  who  plan  to  increase  their  pro- 
I  duction  staffs  by  20  percent.  The 
largest  proportional  increase  is  em¬ 
ployment  in  the  communications 
•  equipment  industry  during  the  last 
year  was  in  New  York,  with  a  gain 
of  33  percent. 


WCEMA  Celebrates 
10th  Anniversary 

Board  of  directors  of  the  West 
Coast  Electronic  Manufacturers 
Association  will  commemorate  the 
Association’s  tenth  year  at  a  dinner 
at  the  new  Statler  Hotel  in  Los 
Angeles  on  Thursday,  November 
13.  The  celebration  will  climax 
“Western  Electronics  Week”  set  for 
November  10  to  14. 


Freshman  Enrollment  Increases 


Early  returns  from  schools 
show  increased  quantity  and 
quality  of  new  registrants 

Indications  are  that  freshman  en¬ 
rollment  in  engineering  colleges 
this  fall  is  up  10  to  20  percent  over 
1951.  Overall  male  college  student 
admissions  may  .show  a  slight  in¬ 
crease  over  last  year’s  figure  de¬ 
spite  low  tide  in  supply  of  high- 
school  graduates  that  reflects  the 
low  birth  rate  of  depression  years. 
The  trend  towards  engineering  and 
away  from  less  technical  studies 
continues. 

►  Informed  Guesses — These  esti¬ 
mates  are  based  upon  statements  of 
several  college  deans  of  engineer¬ 
ing.  U.S.  Office  of  Education  sur¬ 
vey  reports  are  not  yet  available, 
although  preliminary  returns  indi¬ 
cate  a  13  percent  rise  in  overall 
college  freshman  enrollment.  This 
figure,  based  largely  on  returns 


from  smaller  schools,  will  probably 
be  pared  down  in  the  final  analysis. 

Indications,  ba.sed  upon  entrance 
examination  results,  are  that  this 
year’s  engineering  freshman  is  of 
slightly  higher  scholastic  calibre 
than  his  1951  predecessor. 

►  Demand  High  —  Demand  for 
young  graduates  stood  at  40,000 
this  year.  This  reflected  a  leveling- 
off  of  the  tooling-up  stage  of  rearm-  ^ 
ament  and  improved  utilization  of 
engineers  by  industry.  Engineer¬ 
ing  graduates  totaled  30,000,  with 
only  15,000  immediately  available 
to  industry.  The  balance  sheet 
shows  16i  percent  commissioned 
through  ROTC,  22  percent  draft 
eligible,  6i  percent  headed  toward.*; 
advanced  degrees  and  4i  percent 
enrolled  in  enli.sted  reserve  or  na¬ 
tional  guard. 

The  future  appears  to  hold  20,000 
engineering  graduates  for  1953, 
17,000  for  1954  and  20,000  for  1955. 
ROTC  enrollees  in  the.se  clas.ses 
number  4,600,  7,650  and  11,000. 


Tax  Laws  Favor  Repair 
of  Equipment 

Maintenance  costs  can  be  de¬ 
ducted,  but  replacements  must 
be  capitalized  or  depreciated 

Even  though  it  may  cost  more  to 
repair  an  old  spot  welder  or  elec¬ 
tronic  heating  generator  than  to 
buy  entirely  new  equipment,  some 
tax-conscious  executives  are  encour¬ 
aging  such  work.  The  reason  is 
that  repair  costs  are  deductible  on 
income  tax  returns.  Modifications, 
however,  are  not  always  classed  as 
repairs  by  the  U.S.  Treasury 
Department. 

►  Deductible  Modifications — If  the 
intent  is  to  continue  ordinary  oper¬ 
ation  or  use  of  a  piece  of  equipment, 
without  appreciably  prolonging  its 
life  or  improving  its  performance, 
the  cost  of  the  repair  is  fully  de¬ 
ductible  on  the  tax  return  for  the 
year  in  which  the  repair  is  made. 
The  actual  cost  of  a  repair  in  rela¬ 


tion  to  the  cost  of  new  equipment 
does  not  effect  the  tax  interpreta¬ 
tion  if  other  facts  prove  it  is  a  true 
repair. 

Repairs  made  to  avoid  violating 
a  law  or  requirement  of  a  regula¬ 
tory  body  are  usually  deductible. 
Thus,  modifications  of  electron 
bombarders,  diathery  equipment 
and  electronically  controlled  weld¬ 
ing  equipment  to  suppress  radia¬ 
tion  banned  by  the  FCC  could  be 
considered  deductible. 

►  Not  Deductible — Whenever  a  so- 
called  repair  adds  materially  to  the 
value  of  a  property,  appreciably  pro¬ 
longs  its  life,  improves  efficiency  or 
gives  added  functions,  it  becomes 
an  improvement  or  replacement  in 
the  eyes  of  the  law.  The  cost  must 
then  be  capitalized  or  changed  to  a 
depreciation  reserve.  In  the  latter 
case,  cost  is  not  deductible  in  a 
lump  sum  but  must  be  spread  or  de¬ 
preciated  over  the  reasonable  ex¬ 
pected  life  of  the  equipment. 

Proof  of  intent  generally  influ- 

(Continucd  on  page  16) 
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lARRYMOUNTS  FOR  ASSURED  CONTROL  OF  SHOCK  AND  VIIRATION 


answer 


will  be  found  in  this  complete  family  of  Barrymounts. 
From  tiny,  ounce-rated  unit  mounts  .  .  .  through  rug- 
gedized  bases  ...  to  heavy-duty  isolators  for  industrial 
machinery  .  .  .  Barrymounts  meet  all  your  needs.  FREE 
CATALOGS  give  you  details  of  dimensions,  load  ratings, 
and  military  specifications  met  by  these  effective  vibra¬ 
tion  and  shock  isolators. 

FOR  AIRCRAFT  SERVICE 

Catalog  509  describes  ALL-METL  Barrymounts  for  use 
it  extreme  temperatures.  Catalog  502-A  covers  Air- 
damped  unit  mounts  and  bases. 

FOR  INDUSTRIAL  USES 
Cataloi 


504- B  describes  the  general  line  of  Barrymounts 
Tom  Ya  ounce  to  3300  pounds.  Catalog  607  covers 
the  use  of  Barrymounts  with  heavy  industrial  machinery. 

And  for  SPECIAL  PROBLEMS 

ask  the  advice  of  our  Field  Engineering  department,  or¬ 
ganized  to  apply  our  wide  experience  to  your  particular 
needs. 

Address  all  inquiries  to: 


797  FlEASANT  ST.,  WATERTOWN  72,  MASSACHUSETTS 


SAUS  RIPRiSiNTATIVIS  IN 

Atlanta  Ckicoqe  Clcvalond  Oallat  Doyta*  Detroit  Let  Aooelas 
Minneopelit  New  Vorfc  Philadclpkia  Phoenii  Rechattar  St.  Leait 
San  Franciteo  Seattl*  Taranto  Wathinqten 
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ences  an  examiner’s  decision  on  de¬ 
ductions.  Here  engineering  memos 
and  records  become  vital  to  prove 
intent  to  repair.  Full  records 
should  be  kept  of  transactions,  con¬ 
tracts,  notes  of  conferences,  and 
other  data  pertinent  to  a  repair 
job;  even  dictated  personal 
thoughts  on  the  issue  are  valuable 


if  dated  and  filed. 

Where  repairs  are  part  of  an 
overall  factory  project,  Treasury 
tendency  is  to  lump  the  whole  cost 
as  an  improvement  requiring  capi¬ 
talization.  Two  contracts  help  to 
avoid  this — one  for  repairs  and  the 
other  for  replacement,  substanti¬ 
ated  by  detailed  records. 


STOCK  PRICE  INDEX 


I9S0  1951  1952 

SO¥rCf  Poor't 


ELECTRONICS  investors  benefit  by  steady  growth  of  industry  that  mokes 


Stock  Price  Averages 
Triple  Pre-War  Mark 


Radio,  television  and  electronics 
stock  prices  soared  to  a  new  high 
in  September,  reaching  an  average 
value  of  three  times  that  of  imme¬ 
diate  pre-war  years,  as  shown  in 
the  accompanying  chart.  This  in¬ 
crease  compares  with  1.9  times  for 
all  industrial  stocks  and  1.8  times 
for  all  stocks  listed  on  the  New 
York  Exchange  over  the  .same 
period. 

►  Source — Stock  price  average  fig¬ 
ures  are  reported  each  month  on 
page  4  of  Electronics.  They  are 
based  on  a  group  of  stocks  selected 
as  being  representative  of  the  in¬ 


dustry.  The  figure  for  “Radio-TV 
and  Electronics”  is  based  on  eleven 
stocks  of  the  following  corpora¬ 
tions:  Admiral,  Cornell-Dubilier, 
Emerson,  General  In.strument,  Mag- 
navox.  Motorola,  Philco,  RCA, 
Sylvania,  Zenith  and  Raytheon. 
This  list  purpo.sely  omits  certain 
large  corporations,  like  General 
Electric  and  Westinghouse,  whose 
electronic  business  is  but  a  fraction 
of  their  total  output.  Only  two 
stocks,  those  of  RCA  (NBC)  and 
CBS,  underly  the  “Radio  Broad¬ 
casters”  listing. 

The  values  of  the  stock  price 
averages  are  based  on  100,  which 


represents  the  equivalent  aggregate 
market  value  of  the  stocks  for  the 
five  year  post-war  period  1936-1939. 
The  monthly  average  is  computed 
from  the  closing  price  of  each  stock 
on  the  four  or  five  Wednesdays  of 
each  month. 

The  chart  shows  the  stock  price 
trend  from  January  1950  to  the 
present.  These  curves  tend  to  show 
the  state  of  the  stock  market  in 
general  and  do  not  necessarily  re¬ 
flect  the  vicissitudes  of  the  elec¬ 
tronics  and  broadcasting  industries 
as  such. 


Financial  Roundup 


Best  picture  of  the  bread-and-but¬ 
ter  side  of  the  electronics  business 
for  the  first  six  months  of  1952  is 
reflected  in  the  earnings  statements 
of  manufacturers  in  the  field.  In 
September  five  companies  an¬ 
nounced  earnings  for  the  period 
January-Jiine: 


Company  'oi  Set  liiromt  'ol 

American 
Cable  & 

Radio  ...  $377,408  $807,732 

AT&T  ....  14,938,168*  17,643,448* 

IT&T  .  9,666,002  8,693,096 

I-T-K  Circuit 


Breaker  .  1,332,418  864,721 

Westing- 

house  ...  31,607,000  31:.564,000 

*  Net  operatinft  Income. 


Tang-Sol,  which  recently  made 
its  bow  on  the  New  York  Stock 
Exchange,  announced  earnings  of 
.$492,241  for  the  first  quarter  of 
1952.  For  the  26-week  period  end¬ 
ing  June  28,  income  was  $889,843 
compared  to  $1,305,113  for  the  same 
period  in  1951. 

IT&T  received  $4,844,000  from 
the  Spanish  Government  in  partial 
payment  for  the  sale  of  its  invest¬ 
ment  in  the  Spanish  Telephone 
Company.  The  company  plans  to 
Invest  $12,000,000  in  its  Argentina 
subsidiary,  Compania  Standard 
Electric  Argentina,  for  plant  ex¬ 
pansion  and  to  supply  the  Govern¬ 
ment’s  telephone  system  with  com¬ 
ponents  and  raw  materials  as  part 
of  a  new  agreement  recently  signed 
with  the  Argentine  Government. 
Previous  supply  and  advisory  con¬ 
tracts  were  cancelled.  As  indemin- 
ification  for  the  cancellation,  IT&T 

(Continued  on  po9e  18> 
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j  mpedance 
measurements  ’ 

FROM  10  TO  1500  Me 


The  General  Radio  V-H-F  Bridge 
and  U-H-F  Admittance  Meter  en¬ 
able  measurements  of  a  variety  of 
impedance  types  over  a  very  wide 
frequency  range — from  10  to  1500 
Megacycles. 

Measurements  on  antennas,  trans¬ 
mission  lines,  coaxial  systems  and 
networks,  impedance  components, 
and  on  both  v-h-f  and  u-h-f  tele¬ 
vision  circuits  may  be  made  to  a 
high  degree  of  accuracy.  Reflection 
coefficient  and  standing-wave  ratio 
may  be  readily  determined  with  the 
aid  of  either  of  these  instruments. 


BRIDGE 

J  TYPE  1601-A . $395. 

Fnqumey  Ranfs:  10  to  165  Me,  direct  reading 
Rea^nca  Ranfi:  db  iSO  ohms  at  lOO  Me 
Redstanca  Ranfa:  o  to  200  ohms 
Accuracy:  Resistance  —  ±  {2%  +  1  ohm) 
Reactance  —  ±  (5%  +  2  ohms) 


Features 

ic  Resistive  and  reactive  components  are 
independent — no  sliding  balance 
if  Direct-reading  resistive  and  reactive  indi¬ 
cators  insure  convenience,  rapidity  and 
unusual  ease  in  operation 
ic  Accurate  low  impedance  measurements 
with  the  V-H-F  Bridge  —  measures  high 
impedance  indirectly 

'fc  Accurate  measurements  over  a  wide  im¬ 
pedance  and  frequency  range  with  the 
U-H-F  Admittance  Meter 
ic  Terminal  arrangements  and  accessories 
permit  measurement  of  both  coaxial  and 
lumped  circuits  —  new  constant-impedance 
adjustable  line  and  balun  greatly  facilitate 
measurements 

if  Coaxial  adaptors  eliminate  connecting  lead 
and  residual  terminal  capacitance  errors 
if  Small  size  and  light  weight  facilitate  use  in 
cramped  locations  such  as  antenna  towers 


J  J  J  ADMITTANCE  METER  i 

TYPE  1602  ....  $295. 

Fraquancy  Ranfa:  66  to  1000  Me,  direct  reading. 

Indirectly  from  20  to  1500  Me  1 
Conductanca  Ranga:  0.2  to  1000  miUimho 
SiKcairtanca  Ranga:  db  (0.2  to  1000)  miUimho 
Accuracy:  Conductance  and  susceptance 
0  to  20  miUimho 

V  ±  (5%  -J-  OJS  mUlimho) 

20  to  00  miUimho  ±  5  % 

fQv  (M  is  scale  multiplying  factor) 


GENERAL  RADIO  Company 

27S  Ma>iachus*lti  Av*nu*,  Combridg*  39,  Maxachutallt 

90  Wett  Si.  NIV*  TOKK  6  920  S  Michigan  Avr.  CHICAGO  5 

lOOO  fi.  Scuard  St.  LOS  ANGELES  31 


industry  report  —  Continue:} 


received  $3,800,000  from  the  Peron 
government. 

►  Stock  Offerings — Skiatron  of¬ 
fered  108,000  shares  of  additional 
common  stock  (par  value  10  cents) 
of  the  Skiatron  Electronics  and 
Television  Company  at  $2.50  per 
share.  Proceeds  will  be  used  to 
carry  on  a  public  test  of  its  pay-as- 
you-see  television  system  known  as 
Subscriber-Vision  in  the  New  York 
Metropolitan  area.  Plans  call  for 
a  90-day  teat  of  the  system  in  300 
homes.  An  initial  charge  of  $1.00 
per  show  will  be  made  during  the 
test.  In  June,  Skiatron  entered 
into  an  agreement  with  Hanovia 
Chemical  &  Manufacturing  Co.  of 
Newark.  N.  J.,  a  unit  of  Engelhard 
Industries  and  maker  of  ultraviolet 
medical  and  home  equipment,  which 
makes  plant  and  production  facili¬ 
ties  of  Hanovia  and  research  and 
engineering  facilities  of  the  Engel¬ 
hard  companies  available  to  Skia¬ 
tron. 

Admiral  offers  to  exchange  1 
share  of  its  capital  stock  for  2 
shares  of  Canadian  Admiral  Corp. 
A  total  of  42,654  shares  of 
Canadian  Admiral  stock  has  been 
deposited  in  accordance  w’ith  the 
exchange  order.  Admiral  now  owns 
85.8  percent  of  the  shares  of 
Canadian  Admiral. 

RCA  plans  the  acquisition  of  the 
Estate  Stove  Company  of  Hamil¬ 
ton,  Ohio,  a  division  of  Noma  Elec¬ 
tric,  subject  to  the  approval  of 
Noma  Stockholders  at  a  meeting 
scheduled  for  Nov.  5.  RCA  will 
form  a  new  subsidiary,  the  RCA- 
Estate  Appliance  Co.  Inc. 

National  Cash  Register  has  a 
stock  purchase  agreement  with  the 
Computer  Research  Corp.  of  Haw¬ 
thorne,  Calif,  under  which  it  will 
acquire  a  controlling  interest  in  the 
company.  The  transaction,  involv¬ 
ing  $1,000,000,  is  subject  to  Federal 
Court  approval.  The  computer  com¬ 
pany  employs  140  people. 

Electronic  Computer  Corp., 
Brooklyn,  N.  Y.  is  offering  an  issue 
of  52,500  shares  of  Class  B  (non¬ 
voting)  common  stock  (par  one 
dollar)  at  $3.00  per  share.  Pro¬ 
ceeds  are  to  be  used  for  develop¬ 
ment  work  and  working  capital. 

Electro-Components  Corp.  of 
America  offers  an  issue  of  2,000,000 


shares  of  common  stock  (par  one 
cent)  at  12  cents  per  share.  Net 
proceeds  to  be  used  to  repay  a  loan 
from  Electronic  Devices,  Inc.  and 
for  new  equipment  and  working 
capital. 

►  Stock  Registrations  and  Filings 
— Penn-Allen  Broadcasting  Co., 
Allentown,  Pa.  files  with  SEC  for 
4,014  .shares  of  common  stock  (par 
$10)  and  10,035  shares  of  Class  A 
common  stock  (par  $10)  offered  in 
units  of  two  common  and  five  class 
A  shares  at  $70  per  unit  without 
underw’riting.  Proceeds  will  be 
used  to  construct  and  operate  a 
television  station. 

Television  Equipment  Corp.  files 
for  1,225,000  shares  of  common 
stock  (par  5  cents)  to  be  issued  at 
11  cents  per  share.  Proceeds  will 
be  used  for  working  capital. 

Westinghouse  registers  with 
SEC  a  statement  covering  150,000 
shares  of  its  $12.50  par  common 
stock  offered  under  its  “Employee 
Stock  Plan”.  Workers  can  buy  the 
stock  on  the  installment  plan  by 
payroll  deductions.  For  six  months 
after  issue  in  May,  1953  the  stock 
will  be  offered  for  $5.00  less  than 
the  average  market  price  for  it  dur¬ 
ing  the  first  days  of  April,  1953. 
The  purchase  price,  in  any  event  is 
not  to  be  more  than  $42  or  less  than 
$30  a  share. 

Electronic  Micro-Ledger  Account¬ 
ing  Corp.,  Boston,  Ma.ss.,  files  notifi¬ 
cation  covering  299,900  shares  of 
common  (par  10  cents)  to  be  offered 
at  $1.  per  share  to  pay  for  building 
equipment. 

New  UHF  Lead-in 
Proves  Out  in  Portland 

Special  design  for  tv  works 
according  to  calculations  of 
designers 

Television  engineers  want  an  inex¬ 
pensive,  mechanically  rugged,  air- 
insulated  two-wire  waterproof  cable 
to  lead  uhf  picture  signals  from 
antenna  to  receiver.  For  vhf  tele¬ 
vision  they  have  found  a  useful  com¬ 
promise  in  the  familiar  300-ohm 
ribbon.  But  losses  in  ribbon  lead- 


ins  at  the  new-channel  frequencies 
are  extremely  high  if  the  ribbon  is 
damp  and  covered  with  soot  or  salt 
spray. 

Engineers  of  Anaconda  Wire  and 
Cable  Co.,  working  with  those  of 
RCA  Service  Corp.,  have  come  up 
with  a  cable  that  received  its  bap¬ 
tism  during  the  opening  of  KPTV 
in  Portland,  Oregon,  recently.  As 
shown  in  the  illustration,  a  pair  of 
Copperweld  conductors  carry  the 
voltage.  They  are  each  wrapped 
with  a  spiral  of  polyethylene  thread 
and  then  surrounded  by  a  clear  pol¬ 
yethylene  tube.  In  the  final  manu¬ 
facturing  process,  a  brown  polye¬ 
thylene  covering  is  extruded  over 


UHF-TV  ontenna  lead-in  uses  max¬ 
imum  af  air  and  minimum  af  insula¬ 
tion  close  to  the  conductors.  They 
are  wound  with  spiral  plastic  thread, 
inserted  in  tubes  and  the  tubes  ore 
supported  away  from  walls  of  outer 
casing 

the  pair  of  tubes  laid  side  by  side. 
In  cross  section,  the  cable  re.sembles 
a  rectangle  with  the  corners 
rounded  off.  Inside  each  corner  a 
ridge  supports  the  round  tubes 
away  from  the  walls  of  the  casing. 

►  Electrical  Characteristics — Loss¬ 
es  per  hundred  feet  of  dry  cable 
range  from  1.5  db  at  100  me  to  5.2 
db  at  1,000  me,  which  is  above  the 
high  end  of  the  uhf  tv  band.  Wet, 
the  losses  run  higher.  Since  there 
is  no  sure  means,  short  of  dumping 
the  cable  into  a  vat  of  salt  water,  to 
make  comparable  wet  tests,  engi¬ 
neers  are  cagey  about  mentioning 
figures  in  public.  Based  upon  their 
experiences  in  Portland,  they  are 
content  to  say,  “if  reception  is  good 
when  the  line  is  dry,  it  is  also  good 
when  the  line  is  wet.” 

►  Where  Do  We  (Jet  It? — The  new 
line  is  now  available  in  quantity, 
although  probably  not  at  the  local 
radio  store.  It  will  cost,  initially, 

(Continued  on  pogc  20) 
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resonance. 


LABORATORY  for  ELECTRONICS,  INC. 


Research,  Engineering 
and  Production  of  Precision 
Electronic  Equipment 

MODEL  401  OSCILLOSCOPE 

—  a  high  gain,  wide  band,  ver¬ 
satile,  general  purpose  instrument 
for  precise,  quantitative  studies  of 
pulse  waveforms,  transients  and 
other  high  or  low  speed  electrical 
phenomena. 

For  complete  information  Ask 
for  Bulletin  052 

MODEL  101  MAGNETOMETER 

Accurately  measures  mag¬ 
netic  field  strength  using 
the  principle  of  nuclear 


For  complete  information 
Ask  for  Bulletin  AI 52 


MERCURY  DELAY  LINES 

Used  for  storage  of  information, 
comparison  of  two  sets  of  infor¬ 
mation,  correlations  and  sequen¬ 
tial  timing  devices,  they  are  the 
smallest,  most  compact  lines 
available. 

For  complete  information  Ask  for  Bulletin  AIDL51 


MODEL  802  STABLE  MICROWAVE  OSCILLATOR 


Provides  a  highly  stable  source 
of  microwave  signals,  suitable 
for  use  as  a  laboratory  standard. 
Features  a  direa  reading  fre¬ 
quency  dial,  sine  wave  modu¬ 
lation  input  and  self-contained 
power  supply. 


^  Engineering 
Representatives : 

Albuquerque,  New  Mexico 
Gerald  B.  Miller  Company 
}02H  West  Central  Avenue 
Albuquerque  3-1998 

Alexandria,  Virginia 
W.  A.  Brown  &  Associates 
3834  Mt.  Vernon  Avenue 
Overlook  6100 

Atlanta,  Georgia 
W.  A.  Brown  &  Associates 
1570  Northside  Drive 
Vernon  5395 

Boston  15,  Mass. 

Walter  T.  Hannigan  Company 
43  Leon  Street 
Garrison  7-2650 

Chicago  45,  Illinois 
Hugh  Marsland  &  Company 
6405  N.  California  Avenue 
Ambassador  2-1555 

Cleveland  15,  Ohio 
M.  P.  Odell  Company 
2536  Euclid  Avenue 
Prospect  1-6171 

Dallas  1,  Texas 
J.  Y.  Schoonmaker  Co. 

2011-13  Cedar  Springs 
Sterling  3335 

Dayton  6,  Ohio 
M.  P.  Odell  Company 
2676  Salem  Avenue 
Oregon  4441 

Hollywood  28,  California 
Gerald  B.  Miller 
1540  N.  Highland  Avenue 
Hollywood  9-6305 

Minneapolis  2,  Minnesota 
H.  M.  Richardson  &  Company 
2210  Foshay  Tower 
Geneva  4078 

New  York  23,  New  York 
Land-C-Air  Sales  Company 
1819  Broadway 
Plaza  7-7747 

San  Francisco  3,  California 
Gerald  B.  Miller  Company 
1355  Market  Street,  Space  280D 
Klondike  2-2311 

Wichita,  Kansas 
George  E.  Harris  &  Company 
306  Lulu,  P.  O.  Box  3005 
Telephone  62-2731 


Phone  or  write  your  representative 
for  complete  information  on 
LFE  electronic  equipment. 


'75  PITTS  STREET  BOSTON  14, MASS. 
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three  to  four  times  as  much  as  a 
Kood  grade  of  ribbon  line.  Because 
it  uses  a  copper-over-steel  con¬ 
ductor,  it  saves  critical  material. 
The  nearest  comparable  coaxial 
cable,  for  example,  requires  more 
than  ten  times  the  amount  of 
copper. 

When  the  .serviceman  installs  this 
line  he  must  .seal  off  the  outdoor  end 
to  prevent  the  air  spaces  filling  with 
moisture.  This  is  simply  done  by 
melting  the  polyethylene  at  the  eiui 
with  a  cigarette  lighter  and  press¬ 
ing  the  molten  material  together 
into  a  mass. 

Merrill  In  For  Jones 

h’KDKKAL  ('ommunications  Commis¬ 
sion  is  again  up  to  team  strength 
by  the  appointment  of  Kugene  Hyde 
Merrill.  Democrat  of  Utah,  to  fill 
the  unexpired  term  of  Robert  F. 
Jones,  Republican  of  Ohio.  Al¬ 
though  the  position  runs  to  June 
:50,  1954,  Merrill’s  tenure  is  sure 
onl.v  until  Congre.ss  reconvenes  in 
January.  His  future  depends  both 
upon  party  in  power  and  his  future 
acceptability  to  his  own  party. 

Commissioner  Merrill  graduated 
in  19:?2  from  the  University  of 
Utah  as  a  mining  engineer.  His 
experience  in  public  utilities,  from 
the  government  side,  is  extensive 
and  he  has  held  .several  positions 
under  the  Federal  government. 
These  include  Office  of  Production 
Management,  Foreign  Economic  Ad¬ 
ministration  and  most  recently,  in 
the  National  Production  Authority. 

TV  Networks  And  CP 
Holders  Press  Bell 

Analysis  of  the  locations  of  the 
fir.st  68  new  television-station  con¬ 
struction  permit  holders  reveals 
that  more  than  half  of  them  are 
not  in  cities  on  the  Bell  System’s 
tv  network  routes,  either  planned, 
under  construction  or  in  operation. 
.As  a  result,  network  broadcasters 
and  new  tv  cp  grantees  are  asking 
Bell  for  additional  television  net¬ 
work  facilities. 

►  Hell’s  Plans  — Hell  says  that  its 
statement  made  when  the  freeze 


was  first  lifted  still  holds  true: 
“F'urther  expansion  of  the  Bell 
System’s  network  will  be  governed 
by  the  needs  of  individual  stations 
and  the  network  broadcasters. 
Future  steps  also  may  be  influenced 
by  the  availability  of  critical  equip- 


l.OKTY  MOUNTAIN  PKAKS  with  pre¬ 
cipitous  drops  to  steaming  jungle 
make  much  of  Latin  America  a 
line-of-sight  propagation  paradise. 
With  notoriously  bad  interurban 
telephone  service,  it  is  not  surpris¬ 
ing  that  Latin  America  is  turning 
to  radio  relay  in  a  big  way. 

VHF  has  long-standing  popu¬ 
larity  in  Latin  America,  aided  in 
part  by  availability  of  channels. 
Microwave  is  catching  on  rapidly, 
however,  with  rising  demand  for 
increa.sed  channel  capacity.  Fur¬ 
ther,  the  Latin-on-the-street  exerts 
much  influence  on  his  government’s 
spending  and  tends  often  to  favor 
most  recent  alternative  systems. 

►  Obstacles — Major  technical  ob- 
.stacles  to  microwave  in.stallation  are 
lack  of  dependable  power  for  un¬ 
attended  repeater  stations  and 
scarcity  of  trained  technicians. 

Financially,  dollar-exchange  re¬ 
strictions  are  common  and  in  some 
countries,  import  bans  had  to  be 
met  by  shipping  unfinished  chassis 


ment  and  material.” 

The  company  emphasizes  the  im¬ 
portance  of  receiving  adequate  ad¬ 
vance  notice  of  plans  from  the  tv 
industry,  to  permit  the  .scheduling 
of  an  orderly  construction  program, 
and  requirements. 


to  local  assembly  plants. 

In  spite  of  these  problems.  16 
microwave  systems  are  either  oper¬ 
ating  or  planned  in  eight  different 
Latin  American  countries.  Fully 
half  the  systems  are  used  for  re¬ 
mote  control,  linking  studios  with 
distant  radio  transmitters  or  re¬ 
ceivers. 

►  Brazil — A  nine-hop,  24-channeI 
microwave  system  linking  Rio  de 
Janeiro  and  Sao  Paulo  will  be 
Brazil’s  longest.  Ordered  from  In¬ 
ternational  General  Electric  by 
Senhor  Joao  do  Amaral,  local  news¬ 
paper  and  radio  magnate,  the  sys¬ 
tem  will  provide  two  high-fidelity 
channels  to  serve  Amaral’s  Rio  and 
Sao  Paulo  a-m  outlets.  Remaining 
channels  will  be  used  for  telephone, 
facsimile  and  leased-wire  tele¬ 
printer.  Most  likely  leasee  .  .  .  the 
Brazilian  army. 

Complete  plans  call  for  an  850- 
mile  system  extending  southward 
to  Porto  .Alegre.  Senhor  Amaral, 
who  is  currently  installing  televi- 

(Continued  on  pogc  22) 
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liu/utei*  High  Quality  Toroids 
I  and  Audio  Filters 

I  With  each  new  technological  advancement  in  mifitary 

I  electronics  the  design  engineer  has  had  to  cope  widi  more 

difficult  network  problems. 

Today  it  is  not  sufficient  for  the  engineer  just  to  know 
what  signal  to  clean  up  or  which  to  reject  or  separate. 

ICs  filter  requirements  hove  become  increasingly  com¬ 
plicated  by  other  critical  iactors  such  os  phase  shift  linearity, 
transient  response,  extreme  accuracy  through  wide  tempera¬ 
ture  ranges  etc. 

True,  these  hove  always  existed  to  a  certain  degree  but 
their  importance  has  become  considerably  amplified  in  sudi 
applications  as  Guided  Missiles.  Radar  and  Sonar. 

The  BURNELL  &  CO.  engineering  staff  has  won  many 
friends  among  our  customers  through  the  valuable  assistance 
they  have  rendered  in  the  solution  of  their  netwoiic  problems. 
U  YOUR  application  involves  audio  filters  or  similar  nel- 
works  write  or  coll  our  engineers  who  wiU  give  prompt  otten- 
tion  to  your  requirements. 


EXCLUSIVE  MANUFACTURERS  OF  COMMUNICATIONS  NETWORK  COMPONENTS 
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sion  transmitters  in  both  Rio  and 
Sao  Paulo,  plans  eventually  to 
parallel  his  system  with  a  micro- 
wave  television  relay. 

►  Cuba — Two  rival  Cuban  televi¬ 
sion  networks  are  planning  parallel 
microwave  television  relays  from 
Havana  to  Santiago,  500  miles  dis¬ 
tant.  Both  systems  will  use  Philco 
equipment. 

Radiotelevision  El  Mundo  has 
ordered  a  5-station,  110-mile  net¬ 
work  from  Matanzas  to  Santa  Clara. 
The  system  will  furnish  one  tv 
channel  and  a  service  channel. 

Circuito  CMQ  is  beginning  its 
network  with  a  7-station  system 
linking  Havana  with  Santa  Clara. 
It  will  provide  three  tv  channels 
and  three  service  channels. 


Microwave  Systems  in 
Latin  America 

Remote 

Control 


Argentina  (Army)  Federal 

(Novy)  RCA 

4  terminals 

Brazil  (Navy) 
Chile  (Govern¬ 

RCA 

6  terminals 

ment) 

Cuba  (Aeronau¬ 
tical  Radio 

de  Cuba) 
Mexico  ((jovtrn- 

Federal 

2  terminals 

ment) 

Aeronautical 
Radio  da 

12  miles 

Mexico 

Guotemolo 

(Tropical 

Federal 

2  terminols 

Radio) 

Raytheon 

2  terminals 

Telephone 
Mexico  (Tele¬ 
phones  do 

Mexico)  Federal  2  term.,  1  rep. 

Puerto  Rico 

Telephone  Co.  Federal 
Puerto  Rico 
Water 
Resources 

Authority  Motorola  12  miles 

Venezuela  (Shell 

Petroleum)  Standard  30  miles 

Elec. 

(Brit) 

Radio  and 
TV  Relay 
Brazil  (Amaral)  GE 

Cuba  (Circuito 
CMQ)  Philco 

(El  Mundo)  Philco 

Telegraph 
Puerto  Rico  Com- 
municotions 
Authority 


Denver's  Second  TV 
Station  On  Air 

KBTV,  Denver’s  second  tv  sta¬ 
tion,  began  regular  programming 
on  Oct.  12  with  the  programs  of 
CBS  and  ABC.  The  station  ran  a 
series  of  engineering  test  programs 
previous  to  that  date. 

With  its  interim  power  of  12 
kw  erp,  reception  is  reported  at 
Cheyenne,  Wyoming,  Colorado 
Springs  and  across  the  continental 
divide  at  Granby,  Colorado,  indi¬ 
cating  that  eventual  service  will 
cover  an  area  within  a  radius  of 
100  miles. 

Wide  coverage  is  attributed  to 
the  transmitter  location  on  Lookout 
Mountain,  2,500  feet  above  Denver. 
TV  receiver  servicemen  report  that 
little  adjustment  of  antennas  is 
necessary  to  receive  the  channel  9 
signal. 

The  Rocky  Mountain  Electrical 
League  reports  57,964  sets  in  the 
area  as  of  October  1.  Predictions 
are  that  up  to  100,000  sets  will  be 
sold  there  by  January  1,  next  year. 

Binaural  Sound  Is 
New  Audio  Market 

Three-dimensional  listening 
takes  hold.  Two-track  discs  and 
tapes  appear 

Demonstrations  of  new  multiple- 
channel  audio  equipment  in  New 
York  City’s  Broadway  Theater  and 
by  many  different  electronic  manu¬ 
facturers  at  the  Audio  Fair  presage 
a  new  market  for  radio  and  audio 
equipment.  Possibilities  are  doubly 
enticing  dollar-wise  because  every¬ 
thing  must  be  in  duplicate,  from  the 
microphones  that  serve  as  twin  ears 
right  on  through  the  audio  system 
to  the  speakers  that  reproduce  the 
illusion  of  directional  sound. 

Purists  maintain  that  true  bin¬ 
aural  sound  reproduction  (each  in¬ 
strumental  sound  appears  to  be 
coming  from  the  location  of  that 
instrument  in  the  orchestra)  can 
be  obtained  only  with  earphones 
fed  by  separate  channels.  With 
loudspeakers  spaced  the  recom- 


1  term.,  8  rep. 

2  term.,  5  rep. 
2  term.,  3  rep. 

2  term., )  rep. 


mended  ten  feet  or  more  apart,  each 
ear  hears  both  sound  sources  to  a 
varying  extent,  depending  on  listen¬ 
ing  position,  and  the  effect  is  really 
stereophonic.  However,  industry 
favors  the  term  binaural  as  a 
simpler  designation. 

►  Seven-Channel  Theater  Sound — 
Most  dramatic  of  all  listening 
effects  achieved  to  date  is  that  of 
Reeves-backed  ‘Cinerama’.  Here 
seven  different  magnetic  sound 
tracks  on  35-mm  sprocketed  film 
feed  seven  groups  of  speakers  ar¬ 
ranged  behind  a  huge  circular 
screen  almost  surrounding  the  audi¬ 
ence.  Synchronous  motors  insure 
lip-sync  with  the  three  projectors 
employed.  During  filming  of  scenes, 
microphone  placement  is  carefully 
related  to  speaker  locations  in  the 
theater.  Thus,  when  filming  the 
landing  of  a  plane  on  an  aircraft 
carrier,  the  seven  microphones  are 
equally  spaced  along  the  length  of 
the  carrier  to  pick  up  the  sound  as 
the  plane  roars  past  each.  The  re¬ 
sulting  illusion  in  the  theater  is 
that  the  roaring  plane  goes  right  ^ 
over  the  heads  of  the  audience. 

►  Two-Station  Broadcasting — Use 
of  two  separate  microphones  and 
sound  channels  when  broadcasting 
a  program  simultaneously  over  an 
a-m  radio  station  and  its  f-m 
affiliate  permits  reception  on  twO’ 
receivers  in  opposite  corners  of  a 
living  room  in  a  home,  to  give 
binaural  broadcast  reception.  This 
technique  was  demonstrated  by 
WQXR-AM  and  WQXR-FM  in  two 
broadcasts  during  the  Audio  Engi¬ 
neering  Society’s  annual  conven¬ 
tion.  Two  wire  lines  were  leased 
to  carry  one  of  the  programs  to 
Hartford  for  broadcasting  there  by 
F.  M.  Doolittle’s  f-m  and  a-m  sta^ 
tions,  to  demonstrate  feasibility  of 
network  binaural. 

►  Twin-Groove  Disc  Recordings 
Use  of  two  parallel  grooves  on  334- 
rpm  LP  discs  as  a  two-channel 
source  for  binaural  sound  was  ad¬ 
vocated  by  Emory  Cook  of  Cook 
Labs  in  the  opening  paper  at  the 
convention.  Two  ordinary  LP  pick¬ 
ups  are  mounted  one  behind  the 
other  on  a  single  arm,  with  their 
needles  riding  in  adjacent  grooves, 

(Continued  on  page  24) 
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‘More  Power  to  You— Safely,  wHh  SYNTHANE 


machinable  insulator  with  high  dielec¬ 
tric  strength;  in  “Glowtectors”  because 
of  high  insulation  resistance  and  abuse- 
resistance;  in  circuit  breakers  and  bus 
bars  for  its  arc  resistance. 

Synthane,  an  unseen  essential  to  power 
generation,  transmission, and  control,  may 
be  helpful  to  you.  Send  for  your  copy  of 
the  Synthane  Catalog  and  learn  all  almut 
Synthane’s  combination  of  electrical, 
chemical,  physical  and  mechanical  prop¬ 
erties.  Synthane  Corporation,  6  River 
Road.  Oaks.  Pennsylvania. 


Electrical  energy  is  restless  .  .  .  would 
jump  at  any  chance  to  escape — if  it  could. 

The  fact  that  voltage  can  be  stepped 
up  for  transmission,  step|ied  down  for 
use;  that  current  can  be  led  to  and  from 
transformers,  around  switchboards,  and 
steered  into  circuits  safely  you  may  credit 
to  electrical  apparatus  builders.  Impor¬ 
tant  materials  to  them  are  Synthane  lam¬ 
inated  plastics. 

Synthane  laminated  plastics  are  used 
in  transformers  for  spacers  and  coil  forms 
because  it  is  an  insulator  unaffected  by 
oils;  in  tap  changer  panels  because  it  is  a 


rETTICOAT  SlUtOri  IISIUTOIS  ma- 
diiitad  from  Synthono  tqooro- 
hol#  lubinf.  Horo,  SynUton#  wot 
•pocMod  for  ito  good  dWocIric 
proportiot,  mochlnobllity  ond 
ruggod  ttrongib. 
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to  play  these  records  through  two 
separate  sound  systems. 

Several  record  manufacturers  are 
coming  out  with  binaural  records, 
priced  under  $5  per  12-inch  disc; 
this  is  comparable  to  present  LP 
prices,  though  twin-track  recording 
necessarily  cut  playing  time  in  half. 
One  large  receiver  manufacturer  is 
considering  production  of  binaural 
phonographs  having  dual  ampli¬ 
fiers  and  one  remote  speaker. 

►  Twin-Track  Magnetic  Tape — 
Koth  Magnecord  and  Ampex  have 
two-track  tape  equipment  of  high- 
fidelity  professional  quality,  to  sell 
in  the  $850  and  $1,500  price  ranges 
respectively.  The.se  models  were 
widely  used  as  signal  sources  for 
binaural  demonstrations  in  the  ex¬ 
hibit  rooms  at  the  Audio  Fair.  Both 
use  standard  magnetic  tape  and 
staggered  heads  to  give  two  parallel 
tracks.  Narrowed  tracks  give 
slightly  poorer  signal-to-noise  ratio 
Imt  do  not  affect  fidelity. 

The  psychological  effect  of  binau¬ 
ral  listening  on  the  ears  is  such 
that  background  noise  and  distor¬ 
tion  become  much  less  noticeable; 
the  result  is  a  tremendous  impact 
on  first-time  listeners  even  with 
mediwre  audio  ecpiipment. 

Electronic  Music 
Business  Growing 

Larger  1952  sales  volume  fore¬ 
cast  as  trend  toward  tube- 
equipped  organs  increases 

Electronic  musical  instruments 
represent  a  sub.stantial  equipment 
market  for  manufacturers. 

Instrument  .sales  this  year  are 
expected  to  be  at  least  30  percent 
higher  than  195rs  substantial 
volume.  Sales  of  electronic  organs 
alone  in  1951  were  about  $35  mil¬ 
lion,  and  amplifiers  which  are 
now  available  for  virtually  every 
stringed  instrument  reached  a 
volume  of  over  $1.5  million  last 
year. 

►  Assemblers — Some  musical  in¬ 
strument  manufacturers  assemble 
their  own  electronic  equipment  and 
have  sizeable  electronic  departments 


This  93  tube  oil-electronic  orgon, 
used  ot  the  politicol  convention  in 
Chicogo,  turned  out  volume  equol  to 
50  ordinory  pipe  orgons  or  3,000 
home  rodios 


in  operation.  During  World  War 
II,  when  instrument  manufacturing 
was  curtailed,  many  produced  mili¬ 
tary  electronic  equipment. 


Parts  Distributors 
Get  Ready  For  UHF 

NEDA  convention  airs  UHF 
problems  of  distributors  and 
manufacturers  alike 

Electronic  parts  distributors  at 
the  recent  NEDA  Convention  were 
uneasy  about  the  uhf  television 
picture.  Big  (luestions  on  their 
minds  concerned  deliveries  of  con¬ 
verters,  antennas  and  lead-in  for 
uhf.  Even  though  most  of  the 
cities  they  represented  did  not 
have  uhf  cp  grants,  distributors 
wanted  to  be  ready  for  it. 

Several  distributors  at  the  con¬ 
vention  did  come  from  cities  with 
cp  grants  for  uhf  stations.  They 
reported  that  telephones  began 
ringing  as  soon  as  the  grants  were 
announced.  Customers  wanted 
samples  of  uhf  antennas,  convert¬ 
ers  and  lead-in  as  well  as  special 
servicing  instructions.  As  a  re¬ 
sult,  some  parts  distributors  in 
markets  that  may  not  have  uhf 


tv  for  years,  find  that  the  demand 
is  substantial  and  supply  is  lacking. 

►  On  The  Spot — A  panel  of  manu¬ 
facturers  representing  antenna, 
lead-in,  converter,  tube  and  set  com¬ 
panies  were  put  on  the  spot  at  the 
convention  to  answer  these  delivery 
and  supply  questions.  But  on  the 
whole  they  were  unable  to  give 
definite  answers.  They  did  say, 
however,  that  by  November  such 
equipment  would  really  start  roll¬ 
ing,  including  full-channel  tv  sets 
as  well.  The  manufacturers  pointed 
out  two  main  reasons  why  quantity 
deliveries  of  the  equipment  had  not 
been  made.  First,  they  wanted  to 
take  up  to  the  last  minute  to  work 
on  further  improvements  of  the 
equipment;  .second,  quantity  de¬ 
mand  was  still  very  small,  despite 
words  to  the  contrary. 

►  Outlook  —  Regardless  of  uhf 
problems,  electronic  distributors 
and  manufacturers  are  looking 
forward  to  increased  .sales  volume. 
H.  F.  Bersche  of  RCA  predicted 
that  electronic  renewal  volume 
would  reach  $600  million  this  year. 
He  based  the  figure  on  the  follow¬ 
ing  estimates  of  electronic  equip¬ 
ment  in  use  as  of  the  end  of  the 
year:  Radio  (home,  auto,  portable 
.sets) — 110  million,  television  .sets — 
20,250,000,  AM-FM  stations— 2,940, 
tv  stations — 125,  Non-broadcast 
communications — .500,000  and  ama¬ 
teur  stations— 110,000.  By  1955 
electronic  renewal  volume  is  ex¬ 
pected  to  reach  $1  billion  and  by 
1960  a  total  of  $2  billion.  Thus  the 
outlook  is  bright  for  electronic 
distributors  despite  present  uhf 
problems. 

Drive-in  Theatre  TV 
Makes  Its  Debut 

Use  of  theatre  television  in  a 
Rutherford,  N.  .1.  drive-in  theatre, 
for  the  Walcott-Marciano  title  fight 
telecast,  opened  a  new  field  for  the 
growing  medium  and  set  new  at¬ 
tendance  records  for  the  theatre 
even  though  admission  was  $10  per 
car.  The  pictures  shown  were  said 
to  be  the  largest  ever  projected 
(24  by  36  feet).  The  projection 

(Continued  on  page  26) 
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SPKIFICATIONS 


The  addition  oi  a  new  complete  line  of 
ERIE  Button  Silver-Mica  Condensers, 
designed  for  operation  at  150°C,  is  impor¬ 
tant  news  to  manufacturers  of  military 
electronic  equipment  and  specialized  com¬ 
mercial  applications.  The  new  line  greatly 
extends  the  range  of  applications  for  the 
popular  ERIE  Button  Micas.  The  new  line  is 
available  in  the  eight  standard  terminal  and 
mounting  styles,  and  in  other  styles  on  spec¬ 
ial  order.  Write  for  samples  and  literature. 


ERIE 

^  ;  usisTti  cur. 


ERIE  RESISTOR  CORPORATION  .  .  .  eiectkonics  division 
Mam  Offices:  ERIE,  PA. 

Saf«>  Offfcvs  N.  J.  •  Philodeiphta,  Pa.  •  Buffalo,  N.  Y.  •  CNcaQO,  I 

Detroit,  Mich.  •  Cincinnoti,  Ohio  •  los  Angeles,  Colif. 

Focforiei  illl,  PA.  •  LONDON,  INGLAND  •  TOIONTO,  CANADA 


Maximum  Operating  Temperature:  1S0*C. 

Voltage  Rating:  500  DC. 

Capacitance  Value*:  All  standard  decade  values 
from  10  mmf  to  1000  mmf. 

Capacitance  Tolerance:  ±  20X,  ±  10X,  ±  5%, 
±  2X,  or  ±  1  mnif,  whichever  is  greater. 

Q:  1000  minimum  for  values  above  30  mmf. 

Insulation  Resistance:  10,000  megohms  minimum. 

Life  Test:  750  volts  DC  for  1000  hours  at  150'C. 

Seal  Test:  Moisture  resistance  conditioning  in  occord- 
once  with  MIL  M745.  After  this  the  following 
shall  be  met: 

Insulation  Resistance:  500  megohms  minimum. 

Q:  500  minimum  for  values  above  30  mmf. 

Capacitance  Change  Limit:  3X  or  0.5  mmf, 
whichever  is  greoter. 

Temperature  and  Immersion  Cycling:  In  accord¬ 
ance  with  ASESA  Project  114.  After  this  the 
following  shall  be  met; 

Dielectric  Strength:  600  volts  DC . 

Insulation  Resistance:  3000  megohms  minimum. 

Q:  750  minimum  for  values  above  100  mmf. 

Capacitance  Change  Limit:  3X  or  0.5  mmf, 
whichever  h  greater. 


ELECTRONICS  — November,  1952 


'-DuSTRY  report  —  CcnhnutJ 


throw  of  125  feet  is  the  longest  on 
record. 

Equipment  consisted  of  RCA’s 
standard  theatre  television  system 
mounted  on  a  five-ton  truck.  The 
signal  was  microwaved  to  the 
mobile  projection  booth  from  the 
Empire  State  building,  5i  miles 
away.  ■ 


Stretch-Out  Hits  New 
Panel-Instrument  Firms 


Stretching  out  of  government 
contracts  has  adversely  affected 
some  manufacturers  in  the  panel- 
instrument  field. 

The  panel-instrument  market  is 
good,  constituting  about  90  percent 
of  the  total  instrument  business  in 
this  country  in  terms  of  units  sold. 
Level  of  business  activity  has  re¬ 
mained  fairly  steady  for  the  past 
12  months. 

Old  and  established  firms,  in  most 
cases,  have  not  greatly  increased 
their  production  capacity  and  are 
enjoying  good  business  conditions. 
Rut  new  manufacturers  built 
plants,  anticipating  a  radical  in¬ 
crease  in  demand  due  to  military 
needs.  This  radical  increase  has 
not  yet  materialized. 


New  photoelectric  mochine  by  Roneo 
Ltd.,  London,  produces  o  reody-to-use 
stencil  in  o  few  minutes  from  almost 
ony  typewritten,  drown,  printed  or 
photographic  copy.  As  o  phototube 
scans  the  originol  line  by  line,  an 
electric  spark  cuts  a  facsimile  design 
sptot  by  spot  on  the  stencil 


MEETINGS 


Oct.  29:  Armed  Forces  Com¬ 
munications  Association,  New 
York  Chapter,  Officers  Club, 
Governor’s  Island,  New  York. 

Nov.  5-7:  Sixteenth  Annual 
Time  and  Motion  Study  and 
Management  Clinic,  Sheraton 
Hotel,  Chicago,  Ill. 

Nov.  7 :  IRE  Microwave  Pro¬ 
fessional  Group,  Symposium 
On  Microwave  Circuits,  West¬ 
ern  Union  Telegraph  Co.  Au¬ 
ditorium,  New  York,  N.  Y. 

Nov.  7:  AIEE  Symposium,  The 
Science  of  Music  and  Its  Re¬ 
production,  Engineering  Soci¬ 
eties  Bldg.,  New  York,  N.  Y. 
Other  lectures  scheduled  for 
Dec.  11,  Jan.  15,  Feb.  20,  Mar. 
12  and  Apr.  16. 

Nov.  10-13:  NEMA,  Haddon 
Hall,  Atlantic  City,  N.  J. 

Nov.  10-30:  International  Radio 
and  Electronics  Exhibition, 
Bombav,  India. 

Nov.  17-18:  AIEE,  Technical 
Conference  on  Recording  and 
Controlling  Instruments,  Ben¬ 
jamin  Franklin  Hotel,  Phila¬ 
delphia,  Pa. 

Nov.  19:  American  Standards 
Association,  34th  Annual 
Meeting,  Waldorf  Astoria, 
N.  Y. 

Nov.  21-22:  Fourth  Annual  IRE 
Regional  Papers  Technical 
Conference,  President  Hotel, 
Kansas  City,  Mo. 

Nov.  24-25:  Fifth  Annual  Con¬ 
ference  on  Electronic  Instru¬ 
mentation  and  Nucleonics  in 


Medicine,  New  Yorker  Hotel, 
New  York,  N.  Y. 

Dex:.  10-12:  IRE-AIEE  Compu¬ 
ter  Conference,  Park  Shera¬ 
ton  Hotel,  New  York,  N.  Y. 

Jan.  14-16,  1953:  Joint  AIEE- 
IRE  Conference  on  High  Fre¬ 
quency  Measurement,  Wash¬ 
ington,  D.  C. 

Feb.  4-6:  Western  Computer 
Conference,  Hotel  Statler,  Los 
Angeles,  Calif. 

Feb.  5-7:  IRE  Southwestern 
Conference  and  Electronics 
Show,  Plaza  Hotel,  San  An¬ 
tonio,  Texas. 

March  9-12:  NEMA,  Edge- 
water  Beach  Hotel,  Chicago, 
Ill. 

March  23-25:  Sixth  Annual 
Conference  for  Protective  Re¬ 
lay  Engineers,  A  &  M  College 
of  Texas,  College  Station, 
T  0X&S 

March  23-26:  IRE  National 
Convention,  Waldorf-Astoria 
Hotel  and  Grand  Central 
Palace,  New  York,  N.  Y. 

April  18:  Seventh  Annual 
Spring  Technical  Conference, 
Cincinnati  IRE,  Cincinnati, 
Ohio. 

May  11-13:  National  Conference 
on  Airborne  Electronics,  Day- 
ton,  Ohio. 

May  18-21:  1953  Electronic 

Parts  Show,  Conrad  Hilton 
Hotel,  Chicago,  Ill. 

May  24-28:  N.AED,  45th  Annual 
Convention,  Conrad  Hilton 
Hotel,  Chicago,  Ill. 


Business  Briefs 

►  Magnetrons  and  klystrons  will  be 
manufactured  in  Europe  under  an 
agreement  recently  made  by  Ray¬ 
theon  with  the  Fabbrica  Italiana 
Raddorizzatori  Apparecchi  Radio- 
logici  (F.I.R.A.R.)  of  Genoa,  Italy. 

►  FCC  may  postpone  the  effective 
date  of  rules  for  medical  dia¬ 
thermy  equipment  made  before 
July  1,  1947  to  June  30,  1953. 


►  Import  Quota  recently  set  by  the 
Italian  government  limits  ship¬ 
ments  of  U.  S.  tv  receivers  to  5,000 
for  the  .second  half  of  1952. 


►  An  Endless  Loop  of  magnetic 
tape  is  used  by  P.  K.  Tobin  of 
Evanston,  Illinois  to  teach  his 
young  parakeet  to  talk.  The  tape 


player  is  turned  on  when  the 
family  goes  out  for  the  evening, 
so  only  the  parakeet  has  to  endure 
the  endless  repetition. 

►  Largest  train  communication.s 
system  in  the  world,  representing 
an  investment  of  $9  million,  is 
operated  by  the  Pennsylvania  Rail¬ 
road.  Nearly  1,300  radiophones  are 
in  service  on  trains  and  in  wayside 
control  towers  along  2,000  miles  of 
line. 

►  Analysis  of  one  typical  electronic- 
equipment  order  placed  with  W’est- 
inghouse  revealed  that  44  percent 
of  the  $16,965,288  contract  had  been 
passed  along  to  subcontractors  and 
suppliers.  The  largest  of  these  sub¬ 
contractors  in  turn  spent  41.6  per¬ 
cent  of  his  contract  w-ith  254  other 
firms.  In  all,  a  total  of  381  firms 
participated  in  filling  this  one  de¬ 
fense  order. 
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An  automatic  washer  must  give  safe,  trouble-free 
service  day  after  day.  Water  inflow  must  be  ac¬ 
curately  regulated  and  wasliing  action  begun  at 
the  proper  time.  The  machine  must  never  start 
while  the  lid  is  raised,  must  stop  if  the  spin-dry¬ 
ing  basket  becomes  unbalanced  during  the  dry¬ 
ing  cycle. 

The  Maytag  Automatic  Washer  performs  these 
vital  functions  unfailingly — with  the  helpof  three 
Honeywell  Mercury  Switches  located  in  the 
machine's  cover.  Glass  enclosures  fully  protect 
the  switches  from  the  effect  of  water  vapor  and 
splash  which  may  vary  from  60°  to  1.10°  F. 

Prevents  operation  If  lid  is  open  or 
clothes  in  drying  cycle  are  off  balance 

When  the  cover  of  the  washer  is  lifted,  this  mer¬ 
cury  switch  tilts  and  stops  the  machine  until  lid 
is  closed  again.  Actuated  by  a  trigger,  it  also 
shuts  off  |)ower  if  the  spin-drying  basket  becomes 
unbalanced. 

Controls  vnater  level - 

Proper  water  level  is  maintained  automatically 
by  a  float  which  tips  this  switch  to  an  angle 
causing  it  to  shut  off  the  inflow  of  water  and  hold 
desired  water  level  within  1-16  of  an  inch. 

Starts  vnashlng  action  — — 

When  the  float  reaches  proper  water  level,  this 
switch  starts  the  washer  agitator  and  begins  tbe 
washing  cycle. 


TIwm 

HoMywall 

Mercury  SwildMt.wHh 
rubber-covured  l•ad>, 
mounted  in  cover  of  the 
Moytog  Automatic  Wother. 


Your  nearby  MICRO  field  engineer  will 
help  select  the  exact  mercury  switch  for 
your  application  from  more  than 90  Honey¬ 
well  Mercury  Sw  itch  designs.  These  include 
a  w  ide  variety  of  mountings,  actuating  link¬ 
ages,  lead  supports,  terminal  blocks  embed¬ 
ments  an<l  enclosures.  Contact  your  nearest 
MICRO  branch  office  for  information. 


'(M*  Honayw^  Marcury  SwHchM 
••  a  prlndpt*  of  sao4 


MAKERS  OF  PRECISION  SWITCHES 

FREEPORT.  ILLINOIS  - 
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Unique  PUllFSUUUUE  UnuBlopment 

DRAsncAiiy  Gins 


K  FAST  WIRE-TO-WIRE  BONDING  INTO  RIGID  CDIL 
K  REDUCES  FORMING  AND  ASSEMBLY  OPERATIONS. 

V  FAR  FEWER  STEPS  IN  WINDING  TYPICAL  TV  YOKE  COIL 

v/makes  possible  unusual  shape  coils. 


"Bobbin-less"  coil 


Fly-bock  coil 


TV  yoke  coil 


Hoop-shaped  coil 


“Qtioke6ihe.ie£ 

mips  ttuttui  cupm  Humm 


CORPORATION 
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in  Magnst  llllire-BllllllltIL. 

COIL  WINDING  G0S15! 


BONDEZE  is  Phelps  Dtxlge  magnet  wire  with  a 
special  thenuu-plastic  iilni  applied  over  the  in¬ 
sulation.  It  oifers  a  cjuicL,  economical  means  of 
l)onding  wires  together,  turn  to  turn,  through 
simple  application  of  heat  or  solvents.  Qmiplete 
infonnation  furnished  on  request. 

Any  linu  ma^nel  wire  is  your  problem,  consult 
Phelps  Dodge  for  the  quickest,  easiest  ansuer. 


COPPER  WIRE 

INSULATION 

BONDEZE 


^Bondeze  is  i  Phelps  Dodge  Trade  Mark 


INCA  MANUFACTURING  DIVISION 


FORT  WAYNE,  INDIANA 
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WHAT  ABOUT 


Temperature  Coefficient 


N  PRECISION  R 


ESISTORS 


Specify  a  precision  resistor  for  electronic  equip¬ 
ment  you  are  designing,  and  you  frequently  become 
involved  in  temperature  coefficient.  .4t  this  point, 
many  engineers  do  not  fully  understand  the  tempera¬ 
ture  coefficient  they  select  from  a  table. 

First  of  all,  the  tem[M*rature  coefficient  (T.C.)  of  a 
resistor  is  the  variation  in  resistance  (ohmic  value) 
as  the  temperature  changes.  It  is  expressed  as  a 
change  per  degree  Ontigrade — either  Per  Cent, 
Parts 'Million,  or  Ohms/Ohm.  It  should  not  be  con¬ 
fused  with  stability — the  lack  of  resistance  change 
at  a  given  temperature  after  aging,  temperature 
cycling,  or  overload  testing. 

SPECIFIED  T.C.  CAN  BE  INACCURATE:  Tempera¬ 
ture  coefficient  of  a  precision  wire-wound  resistor  is 
de|>endent  almost  entirely  upon  the  alloy  of  the  wire 
used.  However,  it  is  not  necessarily  the  nominal 
value  specified  by  the  wire  manufacturers  for  a  par¬ 
ticular  alloy.  Vi'ire  manufacturers  cannot  economi¬ 
cally  control  T.C.  within  the  close  limits  required  by 
many  of  tislay's  highly  precise  applications.  T.C.  of 
a  given  alloy  and  diameter  may  vary  from  s|iool  to 
spool,  and  even  within  the  same  spool. 

The  variation  in  T.C.  is  particularly  great  in  the 
"E”  alloys — commonly  called  "special  low-T.C. 
wire."  For  example.  Shallcross'  lalwiratory  tests  have 


shown  T.C.  to  vary  from  higher  than  ±.00t5B/°C. 
to  lower  than  ±.001  %/°C.  for  resistors  wound  with 
"E"  alloys  nominally  ±.002%/'’C. 

THE  ONLY  WAY  TO  T.C.  ACCURACY:  Shallcross 
manufactures  resistors  wound  with  all  commonly 
used  alloys  made  in  the  following  degrees  of  T.C. 
quality: 

1.  Resistors  teound  u  ith  a  designated  alloy  and  offering 
no  guarantee  o}  T.C.  other  than  the  limits  established 
by  the  wire  manufacturer. 

2.  Resistors  wound  with  wire  from  spools  pre-tested 
and  selected  for  T.C.  Determination  and  recording  of 
the  T.C.  of  each  s|>oul  of  "E”  alloy  w  ire  is  part  of  the 
standard  Shallcross  ins[>ectioti  procedure.  Selection 
assures  only  that  the  yield  of  resistors  within  specific 
T.C.  jimits  will  be  high.  It  dors  not  assure  that  all 
resistors  wound  with  tested  wire  will  be  within  the 
T.C.  limits  of  selection. 

3.  Resistors  with  a  guaranteed  T.C.  over  a  giten 
temperature  range.  Pre-selected  w  ire  is  used  to  wind 
these  resistors,  readings  are  taken  at  several  temper¬ 
atures,  and  the  T.C.  is  computed.  Only  individual 
resistors  within  the  customer's  s|»ecified  T.C.  limits 
are  released.  Although  time-consuming,  this  is  the 
only  known  way  to  guarantee  a  particular  tempera¬ 
ture  coefficient  or,  in  the  case  of  "E”  wire,  the  much 
publicized  range  of  ±.002%/°C. 


Furfkor  details  on  T.C  and  other  resktar  cfraroctorntict  are  available  in  Shallcross  Bulletin  R-3C. 

SHALLCROSS  MANUFACTURING  COMRANY  •  522  RUSET  AVENUE,  COLLINGDALE,  RA. 


ThR  firot  of  N  to  profTv<t»*  &  >»Rttpr  understandinr  of  the  performancR  ch»ractRrittieR  of  precision  wire-wound  resiitors. 
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MATCHiD  T.C. 

Sli«llcr«f  t  r*9wlofly 
p«ir«  •!  pr«cUI«n  wir«- w«inicl 
rtftUfort  wMi  clo»*ly  ■i«tcli«4 
Swell 

pwlre  moy  b#  iiiolcli*4  !•. 
within  ±.005%/^C. 


SELECTED  T.C. 

R*titl*rt  may  b«  ma4a  wMi 
practically  any  doclracl  pocl- 
Hv#  or  nagotlv*  tamporotara 
caafflclnnl  batwaan 
-.00a%/‘‘C.aa4  +.01*%/'’C 
A  ipocMad  T.C.  may  ba 
••kclod  within  ±  .OOOS%/‘C 
0vwr  Q  given  temp.  mng#. 


This  Shnilcrntt  Tyg«  24SS 
1*w«tf  inUriinienf  reelttnr 
MMtwret  Dinm. 

H  It  designed  fer  deendet  nnd 
•fhtr  ogglicntions  regidrlng 
retitfwnce  vnlw«t  frem  0.1  #• 
1000  •hmt  with  cl*t0  tnler- 
•ncetp  low  tomgtfotoro  ritOp 
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532  NORTH  STREET 


ENDICOTT,  NEW  YORK 


Telephone  ENDICOTT  8-1801 


STATIC  ELECTROMAGNETIC  DEVICES 


COMPUTER  REFERENCE  VOLTAGE 
TRANSFORMERS 


INDUCTANCE  MEASUREMENT  -  Any  op- 
•rating  condition  con  bo  simulotod  in  tho 
rang*  of  0-1000V  A.C.  ond  0-5  Amps. 


DEVELOPMENT  OF  AUDIO  TRANSFORMERS 
->AII  choroctorittict  of  oudio  tronsformon 
in  tho  rongo  of  .01  cycio  to  1 0  MogcKycIo 
con  bo  moaturod  ond  ovolootod. 


LESS  THAN  0.1  Ml  LU  RADI  AN  PHASE  SHIFT 
_^.02%  ACCURACY  OF  VOLTAGE  RATIOS 


A  radical  new  approach  to  the  design  and  manu¬ 
facture  of  precision  transformers  makes  it  possible 
to  hove  calculable  minimum  errors. 

The  actual  measurement  of  phase  shift  and 
voltage  ratio  is  in  complete  agreement  with  the 
calculation  to  lowest  value  that  measurement  is 
possible. 


POWER  LOSS  MEASUREMENT  -  Loum  at 
low  OS  1 5  micro  wotts  in  tho  rang*  of  20  c 
to  200  K.C.  con  bo  mooswrod  ond  ooo- 
lytod  and  potiiblo  improvomonts  offoctod. 


MIL-T-27  TRANSFORMERS 


TOROIDAL  TRANSFORMERS 
INSTRUMENT  TRANSFORMERS 
PULSE  TRANSFORMERS 


VIDEO  TRANSFORMERS 
INPUT-INTERSTAGE-OUTPuf 
POWER  TRANSFORMERS 


PULSE  TRANSFORMER  DESIGN  -  The  cut 
and  try  methods  commonly  usod  in  tho 
design  of  pulse  tronsformors  hos  boon 
largely  supplanted  by  tho  use  of  speciol 
equipment. 


MAGNETIC  AMPLIFIERS 
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:  For  its  tooghest  resisUttce  ^timlriiis,  a  dm  try 
turns  to  C^Hkito  wk»>woaad  miilars  .  .  .  die  most 
wid^  oped  rnsistors  on  the  nuu^et,  today.  Ofanxite 
off«»  freoter  dependabUity  and  kngs  life,  even 
under  the  ssest  adrerse  ronditiona.  Obnaite  offers 
trtdir  assortment,  too — a  ocmplete  selection  ef  types 
tend  ^aes  for  erery  nead.  Specify  Ohmite  ~resiMors, 
and  kauspyan  nse  the  he^! 


J.' 


oHMin 


RHIOSTATS 


RISISTORS 


TAR  SWITCHIS 


Heinrich  Rudolph  Hertz 

iH^7-i8g4 


A  pupil  of  Helmholtz,  and  Piofessor  of  Physics 
at  the  University  of  Bonn,  this  eminent 
German  physicist  was  first  to  intentionally 

produce  and  measure  electromagnetic  waves. 
They  were  nomed  Hertzian  waves  "  in  his  honor. 

His  reseorch,  the  basis  for  all  modern  elec-^ 
tronics,gave  Marconi  the  idea  for  the'  wireless."  lA 


HERTZ 


FIRST  to  prove  the  existence 
of  Electromagnetic  Waves 


JAN  TYPE 


WIRE-WOUND 


rV! 


js; 


Ohmhe  tdi^etiiiiBal  wmI 
ferrnle-temiinal  type  rcii^ 
ton  that  meet  JAN-R-2tA, 
C3iaractertitie  “F.” 


fiDS( 


TAB- 

TERMINAL 
TYPE 

ii  CharacttrisHcs 

'  il  G,  i,  mJ  F 


TAB-  m 
TERMINAL  » 
TYPE  y 

with  termiiMl  k«l* 
t«  <  ear  Na.  8 
screw  Ckaractaris- 
tKsG,J,««lf 


FERRULE 


TERMINAL 


lYPE 


ChoractaristKs 


G,  },  aad  F 


FLAT  TAB- 


TERMINAL 


TYPE 


(Stark  Maaafia9) 


Ckarartanstics 


AXIAL- 

TERMINAL 

TYPE 


Caarartaristks 
G  aad  J 


...MEET  REQUIREMENTS  OF 
JOMT  AEMY-NAVY  SPiOnCATION  ii^-R-26A 

Ofcwitc  o^n  ui  —attiafly  yuipkit  iiae  of  rwitfi  tha  km* 
UwMMzwd  letptBWMU  UhgMrwllfiiii“G."  “J."  asd^V*)  of 
JoiK*Army-Wavy “Ipiii  iiiialMii  litff  R  Tfi1  Tii  tK^aitw 

iMK*a»  reiiitora  miat-iM*  awme  moittite  rMiitanrr  aatl  tiianDal 
■bock  tasta.  Tbaf  are  raawiri  to  aMBaoiu  viiiratiaa 

q>plHrifec  fiyecoriliif*mliwni,*nJ»atia^riia  itnuii  Mifniief 
Mtny  otbertnta. 

Of  tbe  38  different  rwiatnr  atylee  liatad  ia  JAN-ftffTA,  Olunite 
offers  33  stylea  that  meet  these  sp«etf»ations,ia  a  fwiplete  raage 
of  ifniitiinr  ralnes. 

OHMITE  MANUPACTUKMO  COMPANY 
4t)S  Flewniey  Stsaat,  CMcooo  44,  OTasIs 
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Now ...  an  extremely  flexible  high-temperature  tuhing . . 
IRVINGTON  Silicone  Rubber-Coated  Fiberglas 


If  you  need  a  flexible  insulating  tubing  that  meets  Class  *‘H”  specifi¬ 
cations — and  particularly  if  you  need  it  now — look  into  this  new 
Irvington  product! 

With  the  introduction  of  Silicone  Rubber-Coaled  Fiberglas  Tubing, 
Irvington  offers  to  the  electrical  industry  a  product  that,  like  the  resin- 
coated  type,  meets  all  NEMA  Class  “H”  requirements.  In  addition, 
this  new  tubing  has  the  advantage  of  extreme  flexibility.  Its  white 
color  is  a  plus  wherever  appearance  is  a  factor. 

AND  . .  .  Irvington  Silicone  Rubber-Coated  Fiberglas  Tubing  is  avail 
able  for  immediate  delivery! 

Get  the  full  story — ^just  mail  the  coupon  for  technical  data  sheet. 

*T.M.  Rng.  U>  S.  Pol.  Off.  by  Ownnt-Coming  Fibnrglos  Cofp. 


Send  this  eonvniont  coupon  now 


Irvington 


VARNISH  A  INSULATOR 


COMPANY 


Irvington  11,  New  Jersey 

Plants:  IrvinRton,  N.  J.;  Monrovia,  Calif.;  Hamilton,  Ontario,  Canada 


Irvington  Varnish  &  Insulator  Co.  El.il/f2 

11  Argvie  Terracr,  Irvington  11,  N.  J. 

Gentlemen: 

Please  send  me  terhniral  data  sheet  on  Irvington 
Silicone  Rubber-Coated  Fiberglas  Insulating  Tubing. 

Name . Title . 

City . . . ...2oas _ .State . 
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AMPEX  MODEL  500  SIMPLIFIES  TELEMETERING 


Entire  output  of  FM-FM 
receivers  is  recorded  on  tape 
without  detectable  error  or 
loss  of  data. 


AMPEX  magnetic  tape  permanently  records  data 
in  electrical  form.  Data  reduction  can  then  be  car¬ 
ried  out  any  time,  any  place  and  in  any  way.  This 
eliminates  the  need  for  complex  filter  and  discrimi¬ 
nation  systems  at  each  ground  station.  This  fre¬ 
quently  lowers  ground  station  cost  and  complexity 
to  one-third  that  of  alternative  installations.  Use  of 
fewer  mechanical  and  electronic  components  also 
decreases  the  chance  of  losing  any  critical  data. 


The  AMPEX  Model  500  was  developed  to  achieve 
the  extremely  steady  tape  motion  and  high  fre¬ 
quency  response  required  in  FM-FM  telemetering. 
This  performance  also  serves  other  data  recording 
fields  that  have  similarly  high  demands.  The  Model 
500  has  a  frequency  respKinse  up  to  100  kc.  to  si¬ 
multaneously  record  all  RDB  telemetering  bands. 
Its  extremely  low  tape  flutter  and  wow  account 
for  an  overall  playback  errorless  than  0.7%,  (using 
subcarrier  frequencies  deviated  —  7‘/2%). 

Write  for  further  information  to  Department  E 


Features  of  the  AMPEX  Model  500 


*  Records  frequencies  up  to  100  kc.  (including  all 
RDB  bands) 

*  Records  the  output  of  one  to  four  receivers 

*  Overall  playback  error  less  than  0.77c  on  final  data 

*  Less  than  0.1 7c  peak-to-peak  flutter  and  wow 

*  Ruggedly  constructed  to  meet  military  requirements 
*16  minutes  recording  time  at  60-inch  tape  speed 


MAGNETIC  RECORDERS 
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ELECTRONIC  TEST  INSTRUMENTS 


Instruments  for  Complete  Coverage 


-lip*  485  Detector  Mounts 


New  brood  bond  Adaptors  and  Detector  Mounts 
offer  high  accuracy,  easy  operation,  low  cost 


Model  485  Detector  Mounts  and  281 A  Adaptors  typify 
the  new  -hp-  line  of  precision  waveguide  test  instruments. 
Each  has  the  simplest  possible  construction  consistent  with 
its  basic  function.  Each  covers  the  complete  frequency  range 
of  its  waveguide  size  and  is  wholly  integrated  with  other 
equipment  for  the  same  band.  Novel  circuitry  plus  simple 
mechanical  design  insure  highest  accuracy  and  stability,  pro¬ 
vide  utmost  operating  ease  and  permit  quantity  production 
at  low  cost. 

-hp-  485  Detector  Mounts 

These  mounts  offer  new  convenience  in  measuring  micro- 
wave  power  with  a  bolometer,  or  detecting  rf  energy  with 
a  ciystal.  A  single  tuning  control  adjusts  match  easily  and 
quickly.  (See  Figure  1.)  For  optimum  match,  mounts  may 
be  preceded  by  a  slide-screw  tuner  such  as  -hp-  870A. 
Detected  output  appears  at  a  BNC  jack,  and  may  be  meas¬ 
ured  with  an  -hp-  43<)B  Microwave  Power  Meter  or  an  -hp- 
415A  Standing  Wave  Indicator. 

-hp-  485B  Mounts  are  tunable  and  available  in  wave¬ 
guide  sizes  2'  X  1',  iH*  X  ’4',  1*4'  X  *«',  and  1'  x  H'.  Maxi¬ 
mum  VSWR  when  used  with  a  Sperry  821  barretter  is  1.25. 
These  mounts  also  accommodate  1N21  and  1N23  crystals. 

-hp-  S485A  Mount  is  for  use  with  3'  x  iJz'  waveguide, 
and  employs  only  a  Sperry  821  barretter.  It  requires  no 
tuning,  and  maximum  VSWR  is  1.25  at  any  point  in  the 
frequency  band. 


-hp-  281A  Adaptors 

These  adaptors  provide  a  convenient  means  of  transmission 
between  waveguide  and  coaxial  systems.  Power  may  be  fed 
in  either  direction,  and  each  unit  covers  the  full  frequency 
range  of  its  waveguide  size  with  VSWR  less  than  1.25. 
(See  Figure  2.)  Coaxial  conneaions  are  made  to  a  standard 
Type  N  plug,  and  waveguide  connections  to  a  plain  AN 
flange,  -hp-  281 A  Adaptors  are  offered  in  all  waveguide 
sizes  covering  the  frequency  range  from  2.6  to  12.4  kmc. 


Figure  1.  Typical  VSWR  vt.  Froquuncy,  -hp-  48SA, 
whan  used  with  borraltar. 


Figure  2.  Typical  VSWR  «.  Frequency,  -hp-  X281A. 

For  complelt  details,  set  your  -hp-  field  rtprtsenlalivt  or  write  direct 
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milwaukeeX 

Oct.  7,  through  O^t^lO. 


BALTIMORE 

Nov.  ISx^rough  Nov.  20, 


NEWARK 

^ov.  4,  through  Nov.  7. 


CINCINNATI 

Oct.  21,  through  Oct.  23. 


._ZOt« _ SIATI 


DOW  CORNING 


ST.  LOUIS  ^ 

Sept.  23,  through  Sept.  26. 


*ln  Boston  •  Chlugo  •  Cleveland  •  Dayton 
Detroit  •  Fort  Worth  •  Houston 
Indianapolis  •  Los  Angeles  •  New  York 
Philadelphia  •  Pittsburgh  •  Seattle 
Washington.  D.C.  •  or  Wichita. 

DON’T  MISS  IT 

MAIL  THIS  COUPON  TODAY 

Dow  Comlfif  CffToltow,  Oopt.  BC.23 
Midlud.  NUcMfon 

Kbdhf  MKlud*  omonp  yovr  «u*sls  ot  Hw 
prtvot*  showing  of  iHo  Dow  Coming  Silicono 
ImpOBWow  in 


Q  Sl.loutE 

□  MinnoopoUs 

Q  MBwowIwo 

□  Cincinnoti 

C 

_ _ 

AODtCSS _ 

CITY__ _ 


a  MFolo 

□  Nnwork 

G  Now  Hovon 

□  ftoHimoro 


**. . .  Hoit  StebiUty  Plus:  Visitors . . .  sot.  tmooi 
ottior  tfemonstratioits.  bow  Sitostic  (Dow  CorniRf's 
silkont  rubbor)  rtmains  toft  and  floiibit  at  tom- 
poraturts  far  abovt  tht  lioiits  vt  orgatic  rubbor . .  .** 
CHEMICAL  WEEK  (ian.  26. 1H2) 


«iF  YOU  HAVEN7  alrtady  soon  it.  do«'t  miai  H 
wbtn  ft  comas  around  . .  .** 

POWER  ENGINEERING  (May  t«2) 


Chtcafo 

Clavoland 

CORNING 

Dallas 
Los  Angtlts 
Naw  York 
Wasbtnfton  0.  C. 


SILICONES..  .  are  no  longer  a  mystery  or  a 

‘future  possibility”  to  the  17,000  executives 
and  engineers,  representing  more  than  4600 
plants,  who  have  already  seen  the 
Dow  Corning  Silicone  Exposition.* 

They  learned  that  silicones  are  fluids  and  resins 
thot  keep  clothes  and  shoes  and  brick  walls 
dry  in  the  rain.  They're  fluids  that 
polish  without  rubbing. 

They're  rubber  that  won't  melt  on  hot  aircraft 
engine  cylinders  or  freeze  on  switches  that 
operate  bomb  boy  doors  at  100°  below  zero. 
They're  electrical  insuloting  resins  and  varnishes 
that  double  the  power  of  electric  motors,  or 
multiply  by  10  the  life  of  electric  machines. 
They're  paints  that  protect  metal  at  1000°F. 
They're  foam  killers  and  releose  agents. 

They're  o  whole  family  of  new  engineering 
materials  that  can  help  you  to  improve 
your  product  or  to  cut  production  costs. 


CORPORATION 

MIDLAND,  MICHIOAN 


CANADA  Fibtrglas  Canada  Ltd..  1200  Bay  St.,  Toronto.  Ontario 
ENGLAND  Midland  Siliconas  Ltd..  49  Park  Lana.  London.  W  I 


SmCONES 


MINNEAPOLIS 

Sept.  29,  through  Oct.  1, 


"BIHNGING  tha  mountain  to  Mokamot  mifM  boat 
doscribt  Dow  Corning  Corn 't  travohng  . . . 
Froo  atandinf  panols . . .  saoarato  tho  oakibit  into 
nint  boys,  oack  ompkasuing  a  proporty  ol  siHcoiios 
and  akowing  wbtro  tkal  proporty  brlnga  a  bonolit 
to  aa  ictuai  and  pioduci  or  oporating  unit  . 

INDUSTRIAL  MARKCTING  (Juno  l»2j 


“NEXT  TO  THE  GREATEST  SHOW  ON  EARTH  . . . 
Wo  could  go  on . . .  lacibng  tko  lantasbc  pioporttoa 
of  Sikconoa,  but  |usl  aa  btaathtaking  as  tko 
matorials  wore  tko  display  tackniquos  ustd  to 
demonslratt  thorn  . 

CIRCUIT  RIDER  (Vol.  6.  No.  2.  publiskod  by 
Elociricol  Conslructioa  and  Maintaiunoki 


BUFFALO 

\Oct.  29,  through  Oct.  31. 


WINSTON-SALEM  \ 

Dec.  9,  through  Dec.  II) 


OOW  COUHIflC 

-‘ICONI  txwmoH 
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ONE-PIECE  LUGGED 
CONDENSER  SEAL  #1535 


#  Because  there  has  been  a  consistent 
demand  for  a  one-piece  lugged  condenser 
seal,  Hermetic  has  developed  a  complete 
line  of  these  important  components,  rang¬ 
ing  from  .152  diameter  to  .962  diameter. 
The  seal  provides  a  one-piece  lugged  tub¬ 
ing  for  positive  external  connections  that 
allows  minimum  center  to  center  assembly 
on  smaller  sizes.  Handling  and  vibration 
will  not  affect  the  security  of  attachment 
of  lug  to  tubing.  The  lug  cannot  come  loose 
as  in  the  case  of  a  two-piece  assembly, 
lugged  tubing  is  also  available  on  indi¬ 
vidual  feed-throughs  and  multi-headers. 
This  is  another  example  of  how  Hermetic 
spares  no  pains  to  produce  the  most  effi¬ 
cient,  most  foolproof  headers  in  the  elec¬ 
tronics  field.  It  is  also  another  reason  why 
Hermetic  leadership,  based  on  its  many 
outstanding  achievements  and  services, 
is  widely  recognized  from  coast  to  coast. 

For  the  answer  to  your  problems,  contact 
Hermetic,  the  one  and  only  dependable 
source  of  supply,  and  be  sure  that  your 


requirements  will  be  given  top  engineer¬ 
ing  assistance. 

Write  for  your  FREE  copy  of  Hermetic's  colorful, 
informative,  new,  32-page  brochure,  the  most 
complete  presentation  ever  offered  on  hermetic 
seals. 


Hermetic  Seal  Products  Co. 


FIRST  AND  FOREMOST  IN  MINIATURIZATION 
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COPPER  NAILS 

•nd  TACKS 


COPPER 
STORM  NAILS 


BRASS  and  BRONZE 
BOLTS  and  NUTS 


BRASS  and  BRONZE  CAP, 
MACHINE  and  LAG  SCREWS 


BRASS  COTTER  PINS 
BRASS  ESCUTCHEON  PINS 


BRASS  and  COPPER  RIVETS.  BURS 


BRASS.  BRONZE  and 
COPPER  WASHERS 


INDUSTRIAL  WIRE  CLOTH  and 
BRASS  STRAINER  CLOTH 


INDUSTRIAL  and 
AUTOMOTIVE  FITTINGS 


SOLDERING  COPPERS 


\^ALL  US  FOR  ANYTHING  from  Bearing  Bronze  Bars  to 
Brass  or  Bronze  Bolts  ...  or  any  other  brass  or  copper 
item  for  maintenance,  repair,  operating  or  production. 

Twenty-three  Chase  warehouses  are  located  in  major 
industrial  centers  from  coast  to  coast.  Phone  the  one 
nearest  you.  We  can  usually  fill  your  orders  from  stock. 


PERFORATED  METAL  IN 
BRASS.  BRONZE  and  COPPER 


BEARING  BRONZE  BARS 


Chase 


BRASS  &  COPPER 


WATOBUtT  20.  COmitCTICIITaSWISIOMT  OF  KERNCCOn  COffH  COtPOUTWI 

•  Th0  .Vofoon'*  Hmodtfttarimra  for  Rrmi  A  Copper 


Ukmri  Ckcan 

UMl  CMCMftl 


KiNMCity  Mi  Niwvk 

IM  Aifilo  Niw  OrlNM 

Ntw  Yirii 
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IF  YOU  MAKE  OR  USE 


ELECTRICAL  EQUIPMENT 

IT  WILL  PAY  YOU  TO  SPECIFY 


FIBERGLAS'  ^insulating  materials 


Many  electrical  insulating  materials  used  in  apparatus, 
wire  or  cable  soon  break  down  under  the  ravages  of  oils 
and  acids.  This  means  costly  down-time  for  repairs  or 
complete  replacement. 

That's  why  todav,  more  and  more  makers  and  users 
of  electrical  equipment  are  specifying  insulating  mate¬ 
rials  made  with  Kibcrglas  yarns.  Because  they  are  made 
of  glass  in  fibrous  form.  Kibcrglas  yarns  resist  deteriora¬ 
tion  from  oils  and  acids  better  than  organic  yarns. 


Fiberglas  tapes,  varnished  cloths,  sleeving  and  tubing, 
cords,  wire  and  cable  insulations,  and  laminates,  as  used 
in  electrical  apparatus  resist  rot  and  corrosion  from  oils 
and  acids  .  .  .  deliver  top  service  at  higher  operating 
temperatures. 

So,  if  you're  a  maker  or  user  of  electrical  equipment, 
remember  to  specify  Fiberglas. 

Owens-Coming  FiberglasCorporation,  Electrical  Sales 
Division,  Dept.  860, 16  Ea.st  56th  St.,  New  York  22,  N.Y, 


FItEIGlAS  YARNS  ALSO  OIVi  YOU  THESE  COST -SAVING  ADVANTAGES 


MOISTURE  a 
RESISTANCE 
Win,  cable, 
aad  apparataa 
resM  BMtslaic 
better,  if 
tber’ra  made 
witb 

Fibcrtlaa 

nulcrialt. 


EXCELLENT 

SPACE 

FACTOR 

T<M|h, 

saiaO-diaaMter 
Fiberglat  yarm 
pemit  Resisa  of 
smaller,  li(htcr 
high  traperatarc 
eiectricai 


HEAT 

RE.SISTANCE 


Fiberglas 

insulating 

materials 

resist 

break-down 

under 

heat. 


HIGH  I 

TENSILE  ! 

STRE.NCTH 
Even  in  sauU  { 

diameters.  ! 

Fiberglas  yams  j 

have  higher  | 

tensile  strength  I 

than  other  I 

iaeulatiog  textiles.  ! 

_  _  J 


I 

5 


GOOD  GUIDE  TO  A  GOOD  BUY! 
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*Fibarglat  it  ihe  trade-mark  (Reg.  U.  S.  Pat. 
Off.)  of  Owent-Coming  Fiberglas  Corporation. 
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How  come  173  different 
Westinghouse  Instruments 
to  measure  voltage?"" 


Because 

—a  wider  choice  of  instruments  offers  you  .  .  .  greater  latitude  in  product  design 
.  .  .  the  answer  to  more  precise  control  of  a  process  ...  an  opportunity  to  boost  the 
efficiency  of  plant  facilities. 

the  proper  instrument 

Whether  you  want  to  measure  amperes,  volts,  watts,  vars,  frequency,  power  factor 
or  synchronism — you  can  always  get  the  right  instrument  when  you  specify  Westing- 
house.  It’s  the  most  complete  line  of  electrical  measuring  instruments  in  the  industry! 
The  line  also  includes  many  types  to  measure  position,  time,  temperature  and  speed. 

properly  engineered 

For  any  instrument  application,  you  want  sustained  accuracy  .  .  .  easy  readability. 
Westinghouse  designs  are  the  result  of  over  60  years  of  instrument  engineering 
aimed  at  giving  you  the  ultimate  in  these  essentials  of  fine  instrumentation.  The 
performance  of  all  Westinghouse  Instruments  meets  ASA  Standards. 

properly  applied 

You  save  engineering  time  and  expense  .  .  .  gain  more  effective  use  of  instruments 
when  you  have  manufacturer's  assistance  in  their  application.  A  team  of  highly 
trained  Instrument  Application  Engineers  is  available  to  work  with  you  in  apply¬ 
ing  all  Westinghouse  Instruments. 

registers  an  advantage  for  yon! 

The  experience  of  a  large  eastern  manufacturer  provides  an  example.  By  applying 
standard  Westinghouse  GY-40  Recording  Wattmeters  to  predetermine  load  on 
mixers,  they  obtained  a  15  percent  saving  in  mixing  cycle  time!  A  typical  pay-off 
when  the  proper  instrument,  properly  engineered  is  properly  applied!  Next  time, 
specify  Westinghouse!  j-4u4i8 


The  exteosite  coxerase  of  Westinihouae 
volume  measurios  iostnimeots  is  further 
emphasiied  by  the  fact  that  there  are  36 
di^rent  iostmmeott  iust  to  measure  a*c 
millivolts. 

For  complete  informatioo  about  all  West* 
iogbouse  Instruments,  wire  for  Booklet 
B'4696.  Address:  ^'esttnKhouse  Electric 
CorTOraiion,  P.  O.  Boa  068,  Pinslmrgh 
30,  Penosylvania. 


you  CAN  BE  SURE...  IF  IT^ 

Westinghouse 


Accurate — Portable — AVAI 

ILA 

RLE 

1 

1 

*»  ■»»  ••'• 

*  t  m 


Gold  Plating  of  tht  oscillator  cavity  ond  tuning 
plunge^’  assures  smooth  action  and  reliable  performanco 
over  long  periods.  Generous  use  of  silicone-treated 
ceramic  insulation,  including  resistor  and  copacitor 
terminal  boards,  and  the' use  of  sealed  capacitors, 
tronsformers,  ond  chokes,  insures  operotion  under  con¬ 
ditions  of  high  humidity  for  long  periods. 


Ml  M  I  I  ^ /S  aiTions  OT  nign  numiairy  ror  long  perioos. 

The  Type  H-12 

UHF  SIGNAL  GENERATOR 

900-2100  Megacycles 


This  compact,  self-contained  unit,  weigh¬ 
ing  only  43  lbs.,  provides  an  accurate 
source  of  CW  or  pulse  amplitude-modu¬ 
lated  RF.  A  well-established  design,  the 
Type  12  has  been  in  production  since  1948. 
The  power  level  is  0  to  —120  dbm,  con¬ 
tinuously  adjustable  by  a  directly  cali¬ 
brated  control  accurate  to  ±2  dbm.  The 
frequency  range  is  controlled  by  a  single 
dial  directly  calibrated  to  ±  1%.  Pulse 
modulation  is  provided  by  a  self-contained 
pulse  generator  with  controls  for  width, 
delay,  and  rate;  or  by  synchronization 
with  an  external  sine  wave  or  pulse  gen¬ 
erator;  or  by  direct  amplification  of  ex¬ 
ternally  supplied  pulses. 


Built  to  Navy  specifications  for  research 
and  production  testing,  the  Type  H-12 
Signal  Generator  is  equal  to  military 
TS-419/U.  It  is  in  production  and  avail¬ 
able  for  delivery. 

Pric*;  $1,950  n*l,  f.e.b.  Boenten,  N.  J. 

Type  H-14  Signal  Generator 

(108  to  132  megacycles)  for  testing  OMNI 
receivers  on  bench  or  ramp.  Checks  on: 
24  OMNI  courses,  left-center-right  on 
90/150  cps  localizer,  left-center-right  on 
phase  localizer,  Omni  course  sensitivity, 
operation  of  TO-FROM  meter,  operation 
of  flag  alarms. 

Price:  $942.00  net,  f.e.b.  Boenten,  N.  J. 


ircrafft  Radio 


WRin  TODAY  for  dticripfivo  ntoro* 
furo  on  A.R.C.  Signal  Gonorofort  or  oir- 
borno  LP  and  VHP  communication  ond 
navigation  equipmtnts,  CAA  Typo  Cor- 
tificated  for  transport  or  privato  uso. 


CORPORATION -BOONTON,  N.  I. 

Otpt.  I  D»p»ndabl9  Electronic  Equipment  Since  192$ 
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Whan  your  drawings  coll  for  Ferroxcube  3C  cores  for  your 
TV  deflection  yokes  and  horizontal  output  transformers, 
you  con  forget  about  procurement  problems.  These  fer¬ 
rite  cor^  ore  nickel-free  ....  and  delivery  will  be  made 
exactly  as  scheduled  by  youl 

Improved  temperature  stability,  high  saturation  flux 
density,  and  high  permeability  are  among  the  other 
advantages  of  Ferroxcube  3C. 

Complete  technical  data  is  yours  for  the  asking  in 
Engineering  Bulletin  FC-510IA,  available  on  letterhead 
recpiests. 


ION  OF  AMERICA 

O  A  Joint  Affiliate  of  Philips  Industries  and  Sprague  Electric  Co.,  Managed  by  Sprague 
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CAPACITORS  METERS  AND  INSTRUMENTS  TRANSFORMERS  POWER  SUPPLIES 


VOLTAGE  REGULATORS  RECTIFIERS  CONTROL  AMPLISTATS 


Ready  to  serve  expanding  tv  industry- 
G-E  components  for  transmitter  builders 


•Recent  lifting  of  the  freeze  on  new  television  stations 
has  created  many  design  and  production  problems  for 
^transmitter  manufacturers.  General  Electric  is  ready 
to  help  designers  solve  one  of  these  problems  by  pro¬ 
viding  a  dependable  supply  of  reliable,  long-life  elec¬ 
trical  components. 

To  avoid  costly  delays,  G.E.  will  plan  output  of  its 
ample  manufacturing  facilities  to  match  your  pro¬ 
duction  schedules.  And  recent  design  improvements 
and  important  new  products  resulting  from  continuing 


GENERAL 


G-E  research  and  development  activities  will  add  to 
the  performance  of  your  equipment. 

If  you  are  engaged  in  supplying  the  huge  demand 
for  new  tv  station  equipment,  you’ll  find  it  worthwhile 
time-wise,  cost-wise,  and  quality-wise  to  investigate 
the  full  line  of  applicable  General  Electric  products. 
Your  G-E  Apparatus  Sales  Engineer  has  the  story. 
Get  in  touch  with  him  today,  or  write,  giving  full 
details  and  quantities  involved,  to  General  Electric 
Co.,  Sect.  667-22,  Schenectady  5,  N.  Y. 


ELECTRIC 
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TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


G.E.'s  new  d-c  voltage  measuring  reactor 
minimizes  hazard  to  personnel  and  equip¬ 
ment  by  isolating  the  instrument  circuit 
from  the  d-c  power  source  when  making 
d-c  voltage  measurements.  Since  special 
safety  precautions  are  not  necessary, 
instrumentation  costs  are  reduced.  Avail¬ 
able  in  six  models  for  measurements  up 
to  1 200  volts.  For  complete  application 
information,  check  Bulletin  GEC-898. 


New  drawn-oval  capacitors 
are  10  to  20%  lower  priced 


Here’s  a  new  line  of  General  Electric  capacitors  for  electronic 
applications,  housed  in  drawn-oval  containers,  that  features 
size  reductions  up  to  30  per  cent  and  cost  reduction  up  to  20 
percent!  These  fixed  paper -dielectric  capacitors  also  weigh 
less  and  are  mechanically  stronger  than  conventional  types 
because  of  the  drawn-steel  container’s  single  seam,  hermetically 
sealed  by  double  rolling.  What’s  more,  shipments  are  shorter. 
Designed  to  replace  case  styles  CP70  and  CP53,  the  new  units 
are  available  in  ratings  from  2.0  muf  to  10.0  muf,  600  to  1500 
volts  d-c  and  330  to  660  volts  a-c.  See  Bulletin  GEA-5777. 


New  G-E  reactor  .makes  d-c 
voltage  measurement  safer 


CompaifiiH 
Matart,  ln»trwmant« 
Dynomofori 
Copacitort 
Trantformart 
PuUa*forming  nat- 
works 
Oaloy  linas 
Raoctors 
Thyrita* 

Motor*ganarator  salt 

Inductrols 

Rasistors 

Voltoga  stobilixars 


ProcttOf>al-hp  motors 

Ractifiars 

Timars 

Indicating  lights 
Control  switchas 
Ganarotors 
Salsyns 
Raloys 
Amplidynas 
Amplistats 
Tarminol  boards 
Push  bvttons 
Photovoltoic  calls 
Gloss  bushings 


Davalapmant  | 
and  Pradwcllan  . 

Eguipiiiant  I 

Soldaring  Irons  I 
Rasistonca-walding^ 
control  I 

Curranf-limitad  high- 
potantiol  tastar  I 
Insulation  tastars 
Vacuum*tuba  volt*l 
matar 

Photoalactric  racordarl 

DMiuiaft*fi>*re  I 
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Compony 


Plaosa  sand  ma  tha  following  buHatins: 

Indicotat  \  for  rafaranca  only 

X  for  plonning  on  immadiota  projact 

Q  GEA-5777  Drown-Ovol  Copocitors 

□  GEA-5789  Prograssiva  Machonization 

□  GEC-851  Analog  Fiald  Plottar 

Q  GEC-898  DC  Voltoga-Maasvring  Raactor 


EQUIPMENT  FOR 
ELECTRONICS 
MANUFACTURERS 


Oanaral  Elactrla  Company,  Sactian  C447-22 
Schanacfody  5*  Now  York 


New  analog  field  plotter 
simplifies  field  studies 


New  G-E  program  boosts 
electronics  in  industry 


Electronics  equipment  engineers  will  find 
the  General  Electric  analog  field  plotter 
a  valuable  aid  in  design  work.  Compris¬ 
ing  plotting  board  and  associated  elec¬ 
tric  equipment,  it  speeds  solution  to 
problems  such  as  electrode  shapes  in 
electronic  tube  design,  field  patterns  in 
wave  guides  and  electron  lenses.  Ac¬ 
companying  50-page  manual  explains 
operation.  Sec  Bulletin  GEC-851. 


"Progressive  Mechaniz^jdpn,’’  a  new  • 
G-E  More  Power  to  America  program,  4 
has  just  been  launched.  Consisting  of  a  f 
color  movie  and  an  authoritative  ji 
manual,  its  aim  is  to  help  step  up  in-  r 
dustry’s  mechanization.  One  expected 
result  is  an  expansion  of  the  market  for 
electronic  controls.  For  details  on  this  j 
program  which  may  mean  added  business 
for  you,  check  Bulletin  GEA-S789. 
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PROBLEM: 

To  get  reliable  automatic  temperature 
control  at  low  cost 


SOLUTION: 

GENERAL  PLATFS  fabricated  TRUFLEX®  thermostat  metal 
assemblies  meet  every  temperature  requirement 


Recently  a  manufacturer  was  faced  with  a  problem  of  obtaining  a  thermostat 
metal  assembly.  To  fabricate  the  assembly  himself  meant  expenditures  for 
dies  and  specialized  equipment  ...  a  costly  proposition. 

The  problem  was  presented  to  General  Plate  who  provided  the  necessary 
TRL'FLEX  assembly  ready  for  installation.  Result  —  necessary  performance 
was  obtained  .  .  .  costs  were  minimized. 

You,  too,  can  save  money  because  General  Plate  fabricates,  in  accordance 
with  your  exact  specifications,  complete  units  which  are  supplied  to  you 
ready  for  installation.  ,It  means  you  eliminate  costly  fabrication  problems 
and  needless  equipment  costs  .  .  .  experimental  and  assembly  adjustments 
are  crossed  from  your  books. 

You  get  reliable  performance  because  every  order  comes 
to  you  an  exact  duplicate  of  the  original  .  .  .  consistently  „  „ 

uniform  in  tolerances,  temperature  reaction  and  perform-  nave  it 

ance,  thus  preventing  rejects  and  costly  adjustments  in  Gene 

assembly.  _ 

General  Plate  TRUFLEX  Thermostat  Metal  Assemblies 
will  be  made  to  meet  your  specification  requirements  for 
temperature  range,  electrical  resistance,  corrosion  resiY-  M 

ance,  etc.  However,  if  you  prefer  to  make  your  own  ^ 

assemblies.  General  Plate  will  produce  sheet  or  strip  to 
your  ipaterial  specifications.  Write  for  information  or  Division  o 
engineering  assistance.  3I|  fc 


Have  You  a  Composite  Metal  Problem? 
General  Plate  can  solve  it  for  you 


GENERAL  PLATE 


Division  of  Metals  &  Controls  Corporation 

311  FOREST  STREET,  ATTIESORO,  MASS. 
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announces  a  great  new  division  to 
manufacture  a  full  line  of 

RELIATRON^  TUBES 

Receiving  Tubes  — 

Television  Picture  Tubes  — 

Power  Tubes 


Westinghouse  proudly  announces  a  completely  new  division — THE  ELECTRONIC  TUBE 
DIVISION.  Its  aim  is  this:  To  become  the  leader  of  the  industry  in  providing  better  electronic 
tubes  and  better  service  to  all  tube  users. 


To  provide  this  new  standard  of  service  to  all  branches  of  the  electronic 
tube  industry,  Westinghouse  has  equipped  its  new  tube  division  with 
completely  new  production,  research,  and  distribution  facilities. 


WmstinghouM  RtUATKON  Twb*t  or*  now  availoblo/ 
many  typo*  arm  on  thoir  way  at  this  momont  to 
distributors,  doalors,  oquipmont  manufastvrors, 
govornmont,  govommont  controcfori. 
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THE 


W^stinghouse 

ELECTRONIC  TUBE  DIVISION 

•  Experienced  Personnel 

•  Modern  Facilities 

•  Rigid  Standards 


Westinghouse  offers  the  electronics  industry  thirty  years  of  experience 
in  tube  development,  application,  and  manufacture.  From  this  expe¬ 
rience  have  come  many  of  the  tube  innovations  that  today  are  the  basis 
for  the  electronics  industry.  In  all  cases,  Westinghouse  customers  bene¬ 
fited  by  being  first  with  new  types.  The  list  at  the  right  indicates  a 
few  Westinghouse  contributions. 

The  personnel  of  the  new  Westinghouse  Electronic  Tube  Division  com¬ 
prise  a  brilliant  engineering,  production  and  sales  team — recruited 
from  Westinghouse's  46  manufacturing  divisions  and  key  experts  from 
throughout  the  industry. 

Tubes  produced  by  Westinghouse  will  bear  the  name  .  .  . 

RELIATRON 

...  an  unbreakable  bond  of  reliability  and  electronics.  It  indicates 
performance  and  dependability  on  a  new  scale  for  the  electronic  tube 
industry. 


Look  at  This  Brilliant 
History  of 
Westinghouse 
Electronic  Tube 
Achievements: 

★  The  Westinghoose-designed  WD-11 
tube  was  the  first  dry  battery  type  and 
was  part  of  the  first  commercial  radio 
receiver  ever  produced  in  America. 
it  Westinghouse  was  the  first  manufac¬ 
turer  to  develop  and  mass-produce  tubes 
utilizing  an  indirectly  heated  cathode. 
ir  Westinghouse  designed  and  produced 
the  first  oc-operoted  detector  tube,  the 
Type  27. 

'A  Westinghouse  established  the  first 
commercial  radio  broadcast  station, 
KDKA,  in  1920  and  thus  opened  the  mass 
market  for  home  radios. 

A  Basic  development  and  demonstration 
of  the  cathode  ray  television  system  was 
performed  in  Westinghouse  laboratories 
and  patented  in  1929. 

A  Westinghouse  developed  and  intro¬ 
duced  both  electromagnetic  and  electro¬ 
static  types  of  cathode  ray  tubes  in  1930. 
A  Westinghouse  design  engineers  in¬ 
vented  the  Ignitron,  which  solved  long¬ 
standing  problems  of  precise,  high-speed 
switching  of  heavy  electric  currents. 

A  Westinghouse  pioneered  in  high-pow¬ 
ered  transmitting  tubes  for  use  in  both 
pulsed  and  CW  radar  applications.  The 
famous  Westinghouse  Type  WL-530  was 
in  the  Pearl  Harbor  radar  set  which  gave 
the  warning  of  the  approach  of  Japanese 
planes  in  1941.  This  tube  led  the  way  to 
all  subsequent  radars. 


THESE  MEN  LEAD  THE  WESTINGHOUSE  ELECTRONIC  TUBE  DIVISION  TEAM 


HAROID  O.  CHINCY, 
0«wf  I  Manogar: 

A  WcMinfbotiM  t«lM  end  Ump  ulM 
wtevtiv*  for  31  imn,  Mr  Cfionoy 
wn  appointod  Gortoral  SotM  Mana 
l«r  of  ttia  Elottrorac  Totlo  OmaMO 
in  Aotoat.  IKI  Pnorlohttappeint- 
mont  fra  was  asaiatant  to  tho  lonaral 
lamp  talaa  managar  and  soparvtaor 
of  lamp  ulaa  contracts  Ha  was  a 
koy  factor  m  givirtg  to  ft»o  lamp 
indmtrv  tha  tt^koni  infloonca  all 
Waalinclwosa'i  faw.  aoond  boainon 
and  aalot  pofmaa.  _ 


EUOfNE  W.  RITTBI. 

Vico  Proltdowl  ond  Mowojor: 
For  ai|M  yaors  ha  om  arith  tha 
Cornint  Glass  Works  as  nco-proai- 
dont  and  diroctor.  latar  praiMlant  of 
tha  Carmng  Glass  Works  of  Sooth 
Amanca  ^avroosly  fia  had  haan 
amptoyad  hy  tha  Radm  Corporation 
at  Amanca  for  12  yoorsasa  momhar 
of  tha  Radio  Toho  Oaaiin  and  Dovol 
apmant  Dmswn.  manacar  of  tha 
RaWotfon  Company,  latar  nca-praa- 
idont  of  tha  RCA  Manotactonne 
Company. 


JAMES  L  MOWN, 
Monogor,  Rocwfving 
ond 

Cotliedo  Roy  Ti»bo  Soloa: 
ForUyoarsMr  Brown  was  an  olac 
tronic  tuba  and  apparatus  ults 
oiacutiva  and  anginaar  for  tha 
Gonaral  Clactnc  Company  on  tha 
Wost  Coast  for  7  yaars  and  latar  as 
cantral  toBional  solos  manatar  for 
rocannnt  and  tafonsion  pictura 
tubas  No  IS  a  formar  purchasing 
agont  of  Hoffman  Radio  Company. 


▲ 

DR.  E.  A.  lEDERU, 
Monogor  of  Enginoaringt 

Ha  was  formorly  chid  anginoar  for 
National  Umon  Radio  Corporation 
and  for  17  yoars  was  a  mambar  of 
tha  tuba  davaiopmant  staff  of  Radio 
Corporation  of  Amanca  Ha  parha 
patad  in  aarly  vacuum  tuba  daval 
opmant  work  with  tha  Wasbnghousa 
raauarch  and  angmaaring  staffs 
from  )t23  to  lUO 


JOHN  J.  DOYIE. 
Monogor,  Powor  Twto  Solot: 
A  vdoran  d  ?S  yoars'  Wasbnghousa 
sarvKa.  Mr  Dayla  was  managar  d 
alactronic  tuba  salaa  ta  distributers 
prior  to  his  present  appointmont 
Rravwusly  ha  was  managar  d  aloe 
tromc  tube  ports  solos  snd  hos  bdd 
venous  salus  oiucubvo  positions  in 
the  Lamp  Omsmn. 


WISTIN6HOUSE  IN  ELMIRA,  NEW  YORK 

360,000  square  feet  of  steel,  glass  and  brick  designed  for  one  thing 
— to  house  the  most  efficient  electronic  tube  production  in  the  world. 
Here,  completely  modern  straight-line  exhaust.  Lehr,  and  screen  set¬ 
tling  equipment  produce  Westinghouse  REIIATRON  Television  Picture 
Tubes  of  unsurpassed  quality.  Here  also  are  produced  the  famous 
Westinghouse  line  of  power,  transmitting,  industrial  and  special  purpose 
tubes.  Plant  layout  is  designed  around  efficient,  straight  production 
lines.  Into  them  feed  row  materials  and  sub-assemblies.  From  them, 
tubes  enter  an  exacting  testing  cycle.  To  assure  prompt  delivery,  tubes 
are  loaded  directly  into  trucks  or  railroad  cars  waiting  on  Westing- 
house's  own  spacious  rail  siding.  Here  at  Elmira,  too,  is  located  the 
headquarters  of  the  Westinghouse  Electronic  Tube  Division  with  sales, 
engineering  and  production  management  ready  to  extend  a  warm 
welcome  to  you. 


WESTINGHOUSE  IN  RATH,  NEW  YORK 

Located  at  Bath  in  the  scenic  Finger  Lakes  region  of  upstate  New  Yoric, 
this  Westinghouse  Receiving  Tube  Plant  is  another  220,000  square 
feet  of  modern  production  efficiency.  It  lies  only  a  few  miles  from  a 
major  source  of  glass  tube  envelopes.  It  is  served  by  sidings  of  one  of 
the  nation's  leading  railroads — only  hours  away  from  all  principle 
markets.  It  is  less  than  one  hour  from  the  Elmira  factory  and  the  adv 
and  supervision  of  the  Division's  headquarters  staff.  Here  at  Bath, 
most  modern  cathode-coating,  grid-winding,  spot  welding  and  sea 
equipment  is  operated  by  the  industry's  leading  craftsmen.  Fam 
Westinghouse  quality  control  standards  rule  from  raw  material 
testing  of  finished  tubes.  From  this  plant  are  shipped  the  finest 
ceiving  tubes  in  the  industry — Westinghouse  RELIATRON  Tubes. 
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TUBE  RESEARCH  AND  DEVELOPMENT 

The  Westinghouse  position  of  leadership  in  electrical  and 
electronic  manufacturing  is  founded  on  the  untiring  efforts  of 
its  research  staff.  The  Electronic  Tube  Division  is  already  at 
work  improving  present  tube  types  and  developing  new 
types  for  superior  service  and  new  applications,  including 
UHF. 


Sealex  units  at  Bath,  New  Yark,  turn  out 
miniature  tubes  for  government  and  com¬ 
mercial  use.  From  here,  tubes  enter  a  rig¬ 
orous  program  of  checks  and  testing. 


QUALITY  CONTROL 

RELIATRON  tube  performance  is  assured  by  an  exacting 
program  of  quality  control.  Every  step  in  the  manufacture  of 
REUATRON  Tubes — from  raw  materials  to  finished  product 
—must  meet  standards  which  are  the  toughest  in  the  industry. 


tfere,  an  early  Westinghouse  WD-11  tube, 
one  of  the  earliest  types  ever  made,  is 
shown  just  as  it  was  used  in  the  first  com¬ 
mercial  radio  receivers. 


ENOINEERING  AND  SALES  SERVICES 

Whotever  your  problem,  whether  you  are  an  equipment 
momtfacturer,  government  laboratory,  or  parts  distributor, 
you  will  find  Westinghouse  sales  representatives  and  appli¬ 
cation  engineers  in  your  area  at  your  service.  Sales  and 
engineering  offices  are  located  strategically  throughout  the 
country  to  serve  you. 


This  exclusivety-Westinghouse  quality  control  test 
set  is  one  of  a  lorge  battery  of  equipments  which 
provide  you  with  tubes  of  the  highest  quality  ond 
reliability. 

Basic  and  opplicotion  research  are  of  prime  im¬ 
portance  in  the  Westinghouse  Electronic  Tube 
Division's  plans.  Such  research  has  helped  build 
the  tube  industry,  and  has  made  Westinghouse 
dominant  in  development. 


ADVERTISING 

Trod*  acceptance  of  Westinghouse  RELIATRON  Tubes  will 
be  Mgsported  by  a  nationwide  advertising  campaign  second 
to  none.  Technical  data,  pricing  service  and  application  in- 
formetion  are  available  to  all  tube  users.  Sales  promotion 
programs  for  distributors  and  service  dealers  will  be  hard¬ 
hitting,  sure  sales  builders.  Your  product  or  service  will  profit 
from  consumer  acceptance  built  by  the  tremendous  national 
odvortising  of  the  name  "Westinghouse." 


DISTRIBUTORS,  EQUIPMENT  MANUFACTURERS, 
WRITE  NOW 

For  complete  information  on  the  Westinghouse  line  of 
RELIATRON  Receiving  Tubes,  Television  Picture  Tubes,  and 
Power  Tubes,  write  or  wire  Westinghouse  Electric  Corpora¬ 
tion,  Dept.  101,  Elmira,  New  York.  Or  call  your  nearest 
Westinghouse  Electronic  Tube  Division  Sales  Office. 
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PrintDd  in  U-$.A. 


RF  INTERFERENCE  SUPPRESSION  FILTERS  FOR; 

,  M«t«rt  Dyw<w»»r« 

lnv«rt«rs  A<tw«t«c« 

C*fitr*l»  Infill** 

Aa4  •tK«r  Rf  lioHffgfiic#  ttwlyum 


Sorry,  but  we  are  only  able  to  solve  all  your  RF  military  RF  Interference  Suppression  limits  and 
Interference  Suppression  problems  on  elearonic  specifications. 


equipment! 


FILTRON's  advanced  engineering,  due  to  con- 


FILTRON  will  custom  design  the  proper  filter,  stant  research  and  development,  together  with 
tested  for  your  circuit  conditions,  to  meet  size,  FILTRON's  production  know-how,  insures  quality 
weight  and  overall  configuration— and  meet  components  to  meet  your  delivery  requirements. 


.,•<4  • 
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Ah  inquiry  on  your  Company  lonorhoad  trill  rotoiro  prompt  otlonlion 

COMPANY,  INC.  •  FLUtNINO,  LONO  ISLAND,  NSW  TODK 

LARGEST  EXCLUSIVE  MANUFACTURERS  OF  RF  INTERFERENCE  FILTERS 
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Richardson  offers 

a  complete  line  of  Laminated  Plastic 
Rods  and  Tubes  to  meet  your  needs 


You'll  find  a  large  range  of  laminated  plastic  rods  and  tubes 
of  various  diameters  in  the  Richardson  line.  Laminated  tubes  arc 
available  in  fabric-base  and  paper-base  grades,  in  36"  lengths 
and  in  diameters  from  %"  to  Special  larger  sizes  can  be  made 

upon  request.  Laminated  rods  are  available  in  molded-paper  or 
fabric-base  grades  in  diameters  from  %"  to  2".  Diameters 
from  2"  to  6"  can  be  machined  from  sheet  stock. 

Whatever  your  plastics  requirements,  consult  The  Richardson 
Company.  Richardson  offers  a  complete  plastics  service — 
embracing  materials  development,  design,  molding,  laminating,  and 
fabricating.  Write  for  20-page  booklet — “Laminated  INSUROK.” 


MELROSE  RARK. 
III. 


RICHARDSON  COMPANY 


OGOfN,  UTAH 


FOUNDED  1858  -  LOCKLANDr  OHIO 


7797  Lake  Street,  Melrose  Park,  Illinois  (Chicago  District) 
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chase  your  troubles  awayl 

IF  waiting  for  cases,  covers  and  specification 
metal  stampings  stymies  your  production,  it  will 
pay  you  to  check  with  Hudson,  now!  For  Hudson 
standard  cases  and  covers  —  mass  produced  to 
meet  all  but  the  most  unusual  closure  require¬ 
ments — are  available  in  scores  of  shapes  and  sizes. 

Consult  the  new  Hudson  catalogs  for  a  practical, 
economical  solution  to  your  problems.  Just  call  or 
write  today  for  complete  information  and  data  by 
return  mail!  Please  address  inquiries  to  E)esk  210. 


HUDSON  TOOL  AND  DIE  COMPANY  •  INC 

riODUCtlS  OF  («S(S.  (OVEIS  »ND  CUSTOM  METIl  STtMPINOS  F0«  EtECTIICtl.  EUCTIONIC  tND  NUCUONK  INDUSTIIES 

118-122  SO.  FOURTEENTH  STREET,  NEWARK  7,  NEW  JERSEY 
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Guaranteed  Moisture-Proof! 


A*  .020"  copp«r>cled  wir* 

A.  Nicli*l<si(v«r  *'clip*in**  pin 
C.  CloM>fill«d  pioitk  cos* 

D*  Cormonium  aysfel  soMorod  diroctly  to  boso 
!•  .005"  tunpston  cot  wKishor 
f,  Moiit\^e-re*Htaet  imprognoting  won 


Vital  germanium  wafer  in  a  CBS-Hytron  diode  is  guaranifed  moisture-proof. 
Sealed  against  deadly  moisture  .  .  .  fumes  .  .  .  and  contamination,  a  CBS- 
Hytron  diode  keeps  moisture  where  it  belongs  . . .  out!  First,  by  a  chemically 
and  electrically  inert  impregnating  wax.  Second,  by  a  glass-filled  phenolic 
case.  With  moisture-proof  CBS-Hytron  germanium  diodes,  you  can  be  sure  of 
maximum  trouble-free  life. 

Superior  techniques  also  permit  CBS-Hytron  to  omit  plating  of  the  ger¬ 
manium  wafer.  Soldering  is  directly  to  the  base.  Thus  flaking  is  eliminated 
and  quality  improved.  Universal  design  of  CBS-Hytron  diodes  follows  Joint 
Army-Navy  specifications.  "Qip-in"  feature  gives  you  versatility,  rugged¬ 
ness,  and  electrical  stability.  Flexible  pigtails  of  copper-clad  steel  welded  into 
sturdy  nickel  pins  also  insure  you  against  damage  by  soldering  heat. 

Check  the  eight  important-to-you  reasons  why  CBS-Hytron  rrwisture-proof 
germanium  diodes  are  better  rectifiers.  Send  today  for  complete  data  and 
interchangeability  sheets.  Specify  CBS-Hytron  guaranteed  moisture-proof 
diodes  for  superior,  trouble-free  operation. 


WHY  CBS-HYTRON  GERMANIUM 
DIODES  ARE  BETTER  RECTIFIERS 


1.  MOISrURE-PKOOF  .  .  .  eliminates  hu¬ 
midity  and  contamination  problems 

2.  SELF-HEALING  .  .  .  self-recuperating 
from  temporary  overloads 

3.  SUBMINIATURIZED  .  .  .  only  H  inch 
long,  >4  inch  in  diameter 

4.  SOLDERED  WAFER  ,  .  .  omission  of 
plating  eliminates  flaking 

5.  LOW  SHUNT  CAPACITY , . ,  0.8  M/ifd 
average 

6.  SELF-INSULATING  CASE  .  ,  .  mounts 
as  easily  as  a  resistor 

7.  EXCEPTIONAL  LIFE . .  .  10,000  hours 
minimum  under  rated  conditions 

8.  NO  FILAMENTS .  ,  .  low  drain,  no  hum 


SALEM,  MASSACHUSEHS 
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20  cps  to  200  kc 


■  m 

BAND -PASS  FILTERS 


SpKHkations  Model  310-A 

BAND  WIDTH;  Continuously  variable  up  to  the  maximum  width 
covering  the  entire  range  from  20  cps.  to  200  kc. 

FREOUENCY  RANOE;  High  and  low  cut-off  frequencies  independently 
tuned,  continuous  from  20  cps.  to  200  kc,  in  four  decade  bands. 
FREQUENCY  ACCURACY:  Calibration  ±10%. 

GAIN:  Unity  (0  db)  in  pass  band. 

SICPE:  Each  side  24  db /octave  with  peaking  factor  to  reduce 
attenuation  at  the  cut-off  frequencies. 

MAXIMUM  ATTENUATION:  Greater  than  60  db. 

INPUT  CHARACTERISTICS; 

impedance:  Approximately  6  megohms  in  parallel  with  50  mmfd. 
MAXIMUM  INPUT  AMPLITUDE:  5  VoltS  rmS. 

OUTPUT  CHARACTERISTICS: 
impedance:  500  ohms. 

INTERNAL  HUM  AND  NOISE:  Less  than  3  millivolts. 

INPUT  POWER:  105-125  volts,  50-60  cps,  40  watts. 

FORM  I  Aluminum  cabinet,  overall  dimensions:  12'  wide, 

7'  high,  8'  deep.  Weight  14  lbs. 

PRICE:  $275.00  Net,  f.o.b.  Cambridge,  Mass. 


SELECTIVE  AMPLIFICATION 

★ 

KROHN-HITE 

Models  310-A  and  330-A 


All  Krohn-Hitf  Instruments 
fully  guaranteed  for  one  year  against 
defective  materials  and  workmanship. 
Prices  net  —  f.o.b.  Cambridge. 
M'pilr y#r  jttf 


.02  cps  to  20  kc 


il  KROHN-HITE 


SpecHkotions  Model  330-A 

BAND  WIDTH:  Continuously  variable  up  to  the  maximum  width 
covering  entire  range:  standard  model:  From  0.02  to  2,000  cps. 

MODIFIED  unit:  From  0.2  to  20,000  cps. 
FREQUENCY  RANGE:  High  and  low  cut-off  frequencies  independently 
tuned;  continuous:  standard  model:  From  0.02  to  2,000  cps. 

MODIFIED  unit:  From  0.2  to  20,000  cps. 
FREQUENCY  ACCURACY:  Calibration  ±5%. 

GAIN:  Unity  (0  db)  in  pass  band. 

SLOPE:  Each  side,  24  db.  octave  with  peaking  factor  to  reduce 
attenuation  at  the  cut-off  frequencies. 

MAXIMUM  ATTENUATION;  Greater  than  80  db. 

INPUT  CHARACTERISTICS: 

impedance:  Approximately  20  megohms  in  parallel  with  200  mmfd. 
MAXIMUM  INPUT  AMPLITUDE:  10  VollS  rmS. 

OUTPUT  CHARACTERISTICS;  impedance:  500  ohms. 

INTERNALLY  GENERATED  NOISE:  50  microvolts. 

INPUT  POWER:  105-125  volts,  50-60  cps,  50  watU. 

PRICE:  $450.00  Net,  f.o.b.  Cambridge,  Mass. 

INSTRUMENT  COMPANY 

580  MASSACHUSETTS  AVENUE 
DEPT.  E,  CAMBRIDGE  39,  MASS.,  U.S.A. 
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FILTERS 


OTHER  INSTRUMENTS 


OSCILLATORS 


Modal 

Typ« 

fraqwancy  Ronga 

NoHa 

A  Hum 

Prica 

310-A 

Band-f^ss 

fiO  cpi  to  900  kc 

3 

S875.00 

330-A 

Band-Pan 

.08  CM  lo  S  kc 

S4S0  00 

Bond-Pon 

0.8  CM  N)  80  kc 

S4SO.OO 

340-A 

Sorvo 

.01  CpB  to  100  cpt 

10  av 

$3SOOO 

35aA 

Rai  action 

09  cps  to  9  kc 

01  lav 

S450  00 

360  A 

Roi  action 

80  CM  K>  800  kc 

S  aiv 

S87SOO 

Modal 

Praqaancy  Ronga 

Distortion 

Ovlpvl 

friea 

400-A 

.009  cps  to  1.1  kc 

1% 

85  aw/10  V 

S350.00 

400-C 

009  CM  lo  11  kc 

1% 

100  aw/10  V 

S375  00 

410-A 

09  CPI  to  90  kc 

IIQQ3I 

S950.00 

480A 

.3$  CM  M  58  kc 

mm 

85  aw/10  V 

S890  00 

480C 

.35  CM  lo  58  kc 

1% 

100  aw/10  V 

S38S.00 

430  A 

5  CM  M  580  kc 

1% 

50  aw/10  V 

S14500 

440  A 

.01  cps  to  100  kc 

lOOnw/IOv 

S450.00 
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The  new  Du  Mont  Type  304-A,  K  '  J 

succeeding  the  world-famous  Type  304-H.  £ 

is  more  than  simply  a  new  instrument— 
more  than  a  new  combination  of  established  circuits. 

It  represents  a  significant  development  in  the  science  of  instrumentation. 

The  Type  304-A  is  a  true  electronic  voltmeter.  This  reflects  a  new  concept 
in  oscillography.  Every  feature  of  the  Type  304-A  has  been  evaluated  with  this 
concept  in  mind.  All  of  the  features  that  made  the  Type  304-H  so  valuable  as  a 
qualitative  instrument  have  been  preserved  and  augmented  to  enable  not  only 
qualitative  analyses,  but  rapid,  accurate  quantitative  amplitude  measurement  as  well. 

The  novel  amplitude  calibrating  system  of  the  Type  304-A  permits  signal 

measurements  from  the  screen  directly  in  volts.  Unlike  electro-mechanical  devices, 
the  new  Type  304-A  is  not  restricted  to  measurement  of  sinusoidal  signals  —  or  peak-to-peak 
values  of  voltage.  The  Type  304-A  may  be  used  to  measure  any  amplitude 
portion  of  signals  within  its  performance  specifications. 


SPECIFICATIONS 


CALIBRATING  the  Type  304-A 
is  as  simple  and  easy  as  zeroing  a 
vacuum-tube  voltmeter.  Depress¬ 
ing  the  CALIBRATOR  push  but¬ 
ton  on  the  front  panel  applies  a 
square  wave  signal  of  precisely 
0.1  p-p  volt  to  the  amplifier.  The 
MULTIPLIER  control  is  then 
adjusted  for  full  scale  deflection 
(4  inches)  so  that  the  peaks  are 
at  0  and  100.  Amplitude  may  now 
be  read  directly  from  the  scale 
where  four  inches  vertically  indi¬ 
cate  0.1,  1,  10,  or  100  volts,  as 
determined  by  VOLTS  FULL 
SCALE  selector.  Depressing  the 
CALIBRATOR  push  button 
again,  returns  signal  applied  to 
Y-input  terminals  to  the  screen. 

The  MULTIPLIER  control  also 
permits  ca'ibration  of  the  scale  to 
other  values.  For,  say.  200  volts- 
full-scale,  the  MULTIPLIER 
control  is  adjusted  near  2  so  peaks 
of  squarewave  are  at  zero  and  50 
on  the  scale.  Amplitude  may  now 
be  measured  directly  in  volts 
simply  by  multiplying  the  scale 
reading  by  the  setting  of  the  MUL¬ 
TIPLIER  control  (2)  and  the 
VOLTS  FULL  SCALE  setting 
(100).  Use  of  the  MULTIPLIER 
control  extends  the  range  of  the 
Type  304-A  to  1000  volts-full- 
scale. 


CATHODI-RAY  TUBE  -  New  Flat-Face  Type  5ADP- 
ACCIIIRATINO  POTENTIAL  -  3000  votu. 

Y*AXI$t  Dmfittion  focter  —  Through  amplifier.  O.I  p-p  volts  FULL 
SCALE  (equivalent  to  0.025  p-p  volt/inch).  Direct.  32-39  p-p  volts/inch. 
ProBUOficy  Jlasponso  —  Direct  coupling!  flat  to  0.  Down  not  more  than 
10%  at  100.000  cps.  Capacitive  Coupling;  down  not  more  than  10%  at 
10  and  100,000  cps.  Down  not  more  than  50%  at  3(X).(MX)  cps.  Provision 
for  balanced  input  on  0.1  VOLT-FULL-SCALE  range. 

UndiftortMl  O^lacfiofi  —  More  than  4  inches. 

Expansion  ~  Equivalent  to  20  inches. 

Input  fmpodonco  ~  Amplifier:  (single  ended)  2  megohms  50  ppU  (bal¬ 
anced)  2  megohms.  35  ppi.  Direct:  (single  ended)  1.5  megohms.  20  ppf; 
(balanced)  3  megohms.  20  ppf. 

X-AXIS:  Dolfoctlon  Poefor  -  Through  amplifier.  0.3  p-p  volt/in.  Direct. 
40-50  p-p  vo!t/in. 

ProBuoncy  Xesponsn  -  Direct  coupling:  flat  to  0.  Do«ii  not  more  than 
10%  at  1()0.(XX)  cps;  down  not  more  than  50%  at  300.000  cps.  Capacitive 
coupling:  I^wn  not  more  than  10%  at  10  and  1(X),0(X>  cps.  Down  not 
more  than  50%  at  300.000  cps. 

Un^i$fort0d  Oofinet/on  —  More  than  4  inches. 

Expansion  equivalent  to  30  inches. 

Input  Imp0dan€9  ^  Amplifier:  2.2  megohms.  50  ppt.  Direct:  (single 
ended)  1.5  megohms.  20  ppf;  (balanced)  3  megohms.  20  ppf. 

IINEAB  SWIlPSt  Swuup  fru^uuncy  ~  Recurrent  and  driven  sweeps  con¬ 
tinuously  variable  from  2  to  30.0(X)  cps.  Maximum  sweep-writing-rate. 
K/psec.  Provision  for  sweeps  of  extra-long  duration:  sec.  of  sweep 

obtained  for  each  microfarad  of  external  capacitance. 

Synchronisation  ~  from  signal  of  either  polarity. 

Sync  iimitinp  —  on  both  driven  and  recurrent  sweeps. 

VOLTAGE  MEASUREMENT  -  Squarewave  standard  applied  for  calibration 
by  front  panel  push  button. 

Voltopo  Ronto;  VOLTS  FULL  SCALE.  0  to  0.1.  1.  10.  100  volts. 
MULTIPLIER:  xl  to  xlO 
Overall  Accuracy:  5% 

INTENSITY  MODULATION  - 15  volts  blanks  beam  at  normal  intensity 
Mttings. 

CALIMATED  SCALE  —  Variable  illumination.  Numbered  calibrations  for 
amplitude  measurement. 

PRIMARY  POWER -115  or  230  volts.  50-400  cps.  110  watts. 

PHYSICAL  CHARACTERISTICS  —  Metal  cabinet  with  grey  wrinkle  finish. 
Dimensions:  height  n’i",  width  8*4".  depth  19*4".  Weight  50  lbs. 


DOMESTIC  PRICE 


November,  1952  —  ELECTRON  XS 


% 


^^l^gets  perfection  outside 
to  match  its  precision 

inside  I  I 


IHM  business  machines  are  known  the  world  over 
for  their  pre<’ision.  And  they  look  the  part,  too. 

But  the  modern  lines  which  make  these  machines 
so  attractive  make  their  fabrication  a  challenge  to 
Karp  Metal  Products  Co.,  Inc.,  one  of  IBM's  sheet 
metal  fabricators. 

For  only  with  its  creative  staff  of  sheet  metal  crafts¬ 
men...  its  ability  to  tool  complex  jobs... its  77.000 
s(]uare  feet  of  most  modern  plant  facilities  is  Karp 
able  to  match  IBM’s  precision  inside  with  flawless 
fabrication  outside. 

These  same  facilities  can  solve  your  cabinet,  hous¬ 
ing  or  enclosure  problems,  too.  Karp  engineers  i-an 
often  show  you  the  w  ay  to  design  imidifications  which 
cut  initial  costs  and  speed  assembly;  they  can  also 
show  you  how  to  take  advantage  of  Karp’s  vast  assort¬ 
ment  of  available  dies. 

\\  hether  your  needs  are  as  large  as  IBM's  or  more 
iiuKlerate,  you'll  find  it  profitable  to  do  business  with 
Karp. 


IBM  Proof  Machine 


KARP  METAL  PRODUCTS  CO.,  INC.,  215  63rd  ST.,  BROOKLYN  20,  N.  Y. 


IBM  Cord  Verifier 


MOST  COMPLETE  FACILITIES  FOR  LARGE  AND  SMALL  RUNS  OF 

ENGINEERED  SHEET  METAl  FAtRICATION 


ENGINEERING  .f  TOOLING  ^  PRODUCTION^  FINISHING 
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in  all  our  experience,  no  resistor  has 
been  so  extensively  tested— amf  so 
unanimously  approved— aa  IRC’s  new  Type 
BOC  Boron-Carbon  i^-watt  PRECISTOR. 
Of  the  3,000,000  already  manufactured, 
more  than  100,000  were  given  the  most 
stringent  tests-in-production, 
including  critical  temperature  cycling  and 
500-hour  load-life  tests.  Result:— 
Type  BOC  conforms  to  all  requirements 
of  MIL-R-10509A!  Also,  customers  have 
conducted  their  own  laboratory  and 
field  tests— and  they  express  their 
approval  of  Type  BOC  in  letters 
like  those  shown  here. 

In  the  case  of  IRC’s  new  JAN  Type 
Precision  Wire  Wounds  and  Advanced  Type 
BT  Resistors,  too,  rigid  quality  control 
and  continued  testing  have  won 
industry-wide  approval.  Most  stable 
and  reliable  of  all  precision  wire  wounds. 
Type  WW’s  far  surpass  JAN-R-93 
Characteristic  B  Specifications. 
And  Type  BT’s  continue  to  meet 
and  beat  JAN-R-11  Specifications. 


I 


Type  BOC  Boron-CorboR  Vs-Watt  Resistor 
Surpasses  Signal  Corps  Specification  MIL-R-10509A 


looofioa 


INTERNATIONAL  RESISTANCE  COMPANY 
403  N.  Brood  St.,  Philodtlphio  $,  Pa. 

Pl«aie  send  me  full  dato  on  the  fellewing  checked  items:  — 

Type  BOC  Boron-Carbon  PRECISTORS 
Type  WW  Precision  Wire  Wound  Resistors 
Type  BT  AdvarKed  Fined  Composition  Resistors 
Name  ond  Address  of  Neorest  IRC  Distributor 

NAME _ _ _ 

TITLE _ 

COMPANY _ 


Mail  Coupon  Today  for  Full  Dofailt  of  Thoto  IRC  Rnskton 


U/immiih  (Li/icuit  -AMr 


Type  BT  Advanced  Fixed  Composition  Resistors  MeO 
and  Beat  JAN-R-11  Specifications 
Typ»  ITS  Meets  ooif  Btuts  ii§H  6  Ckan€t0ri$tl 


weight.  fuHy  iiiMlat*d.  Inl*miv«  l.tls  by  indapwidanl  oganciM  has 
pfOv«d  Ihair  Mpcriority  under  ocluol  flnld  conditions.  For  fuN  loa 
nkol  data,  tend  for  Cotolog  Butlolin  S-t. 


ThoM  or*  Iho  fomous  Advoncod  Typo  ST*t  wboto  cboroctorblic*  i 
now  porformonce  rocordt  for  fixed  compodfion  resUfort.  Tbey  co 
bine  a  unique  filoment-lype  reiiitonce  elemenl  wHh  exclmive  » 
tiruction  features  to  assure  extremely  low  eperoHna  temperob 


Most  nlhbU  and  slob/e  of  oil  wire-wound  precisions,  these 
new  Type  WW's  hoxe  proved  their  superiority  in  unbiased 
tests.  Severe  cycling  and  100-hour  load  tests  resulted  in  vir¬ 
tually  zero  chonges  in  resistance.  Other  stringent  tests  proved 
JAN  Type  WW's  high  mechanical  strength,  freedom  from 
shorting,  resistoiKe  to  high  humidity.  New  winding  forms — new 
winding  technique — new  type  insulation — and  new  termina¬ 
tions  assure  long  life,  accuracy,  ruggedness  in  service.  IRC  JAN 
Type  WW's  ore  becoming  the  choice  of  leodii.g  producers 
of  military  equipment.  Get  full  technical  doto  in  Catalog 
Bulletin  D-3. 


The  ultimate  in  stobfo,  re/rob/e  non-wire-wound  resistors. 
Type  BOC's  ore  especially  designed  for  mHitory  electronic 
equipment— radar,  gunnery  control,  communicolions,  tele¬ 
metering,  computing  and  service  instruments.  Greatly  Im¬ 
proved  temperature  coefficients  of  resistance  permit  Iheir 
use  in  place  of  costlier  wire  wound  precisions  in  ewey 
critical  applications.  Lower  capacitive  and  inductiva  re-^^ 
octonce  suit  them  to  circuits  where  wire-wound  stobiHly  b  ^ 
needed.  Smalt  size  mokes  them  Ideal  in  limited  >p«c«b^ 
TolerofKe:— 1%,  2%  and  5%.  Resittance  Voloeir-wlO 
ohms  to  'A  megohm.  Send  for  full  technicat  data  in  CotAlog 
Bulletin  B-6.  \ 


Ntw  JAN  Typ«  Precision  Wire  Wound  Resistors 
Excel  JAN-R-93  Characteristic  B  Specifications 


%  Clift  RtMstencf  CAtt 

1st  2nd  3id  4tA  Rtsist  Total  Irom  last  at  End  of  100 
Oriftnol  Cyclt  Cycit  Cycle  Cycle  al  End  %  Temp  Cycle  Nts  load  only 
Resist  %  %  %  9;  ot  100  Chft  to  End  of  % 

CAft  CAft  CAfe  CAfe  Ars  toad  100  Acs  load  nocycAng 


ADDRESS 


FI«x-o*Tub«  Hos«,  and  cross  section  of 
machined  mate  fitting. 


FlEX-0-TUBE  II . .  .finds  brass  makes  fine  fittings 


Cro><  Section  of  machined  and  fl 
female  fitting. 


For  quick,  accurate  and  economical  machining, 
free^cuHing  brass  rod  is  preferred  by  many 
companies,  such  as  Flex-O-Tube,  Division  of 
Meridan  Corporation,  Detroit,  Mich.  This  com¬ 
pany  makes  hose  assemblies  and  fittings  to  con¬ 
duct  air-oil-water-gasoline  and  hydraulic  power 
for  the  automotive,  farm  implement,  machine 
tool  and  aircraft  industries.  Some  of  these  hoses 
have  a  minimum  bursting  pressure  of  20,000 
pounds  per  square  inch,  which  gives  an  indica¬ 
tion  of  the  tightness  required,  which  can  be 
obtained  only  by  strength  and  accuracy. 
Flex-O-Tube  has  found  six  points  of  superiority 
for  brass  over  other  metals,  as  follows: 

1 .  Brass  "flows,”  or  is  ductile,  so  that  no  cracks 
result  during  the  crimping  operation  required 
to  fasten  the  fittings  to  the  hose. 

2.  Ductility  and  strength  inherent  in  brass  act 
to  provide  a  superior  seat  to  fittings  designed  to 
control  fluid  flow.  Competitive  metals  are  either 
too  hard  or  too  soft  to  give  positive  closing  and 
tend  to  leak. 

3.  Where  the  design  of  the  fitting  is  intricate, 
necessitating  removal  of  considerable  metal  by 
machining,  the  automatic  screw  machines  can 
be  run  faster  with  free-cutting  brass  rod. 

4.  Brass  has  a  high  scrap  value,  and  the  scrap 
sold  back  to  the  mill  increases  brass  supplies. 

5.  The  break-even  point  between  brass  and 
other  metals  is  especially  favorable  to  brass  in 
the  sizes  of  rod  that  Flex-O-Tube  buys. 


6.  Customer  preference  is  for  brass,  which  is 
universally  recognized  as  a  quality  metal.  Hence 
brass  fittings  are  more  readily  sold,  and  in  fact 
often  are  specified  regardless  of  size  or  price 
differentials. 

Included  in  the  Flex-O-Tube  operations  are 
machining,  flaring,  crimping,  and  anneoling 
to  assure  the  proper  ductility  for  flaring  and 
crimping. 

Revere  is  an  important  supplier  of  brass  rod  to 
Flex-O-Tube,  and  has  also  collaborated  with  this 
customer  through  the  Revere  Technical  Advisory 
Service. 

If  you  wish  information  about  brass  and  how  one 
or  mere  of  the  Revere  brasses  can  add  to  the 
economy  and  saleability  of  your  product,  get  in 
touch  with  the  nearest  Revere  Sales  Office.  See 
your  telephone  directory  or  write  direct. 


COPPER  AND  BRASS  INCORPORATED 

fnuxdtd  by  Paul  Rei  ere  in  1801 
230  Park  Avenue,  New  York  17,  N.  Y. 

AtiV/v  Baltimore.  Md.;  Chic*  ft  tnd  Clinttn,  ///.;  Deirtil.  Mich.; 
Ijts  Angeles  end  Riverside,  CMlii.;SewBedftTd,  Mali.;  Rtme,  S.  Y, 
Seles  OMces  in  Principel  Cities.  Distribntors  Everysvbere. 

»f  imiE’S  "MEET  TIE  PUSS”  IN  NIC  TELEYISIIN  EVEIT  SHUT 
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■■■■■  E-l  END  SEALS  SIMPLIFY  MANUFACTURE, 
SPEED  PRODUCTION,  LOWER  UNIT  COST 

No  special  skill  is  required  to  apply  E-I  seals.  Assembly  is 
rapid  since  all  metal  parts  are  tin-dipped  for  easy  soldering. 
Rugged  construction  plus  carefully  annealed  glass 
permits  rough  handling  without  weake  ting  or  breakage. 

E-l  END  SEALS  PROVIDE  POSITIVE 
HERAUmC  SEALING  AT  AU  TIMES 

Glass  of  the  Pyrex  family,  chemically  bonded  to  metal  provides 
a  permanently  air-tight  seal  that  readily  withstands  drastic  ' 
pressure  dtange,  shock  and  vibration.  All  seals  are  silicone-treated 
for  high  resistance  when  exposed  to  salt-spray  or  humidity. 

E-l  END  SEALS  ARE  AVAILABLE  IN  AU  * 

SIZES  AS  STANDARD  ITEMS 

Standard  stock  items  are  available  to  economically  meet 
practically  any  requirement  Both  pigtail  lead  and  terminal  con¬ 
nection  types  of  seal  are  inclixied.  A  standard,  self -describing 
coding  system  affords  maximum  customer  convenience  in  ordering. 


DIVISION  Of  AMfinX  EtrcrtONIC  co*s 


WSITE  TOOST  Ml  SMllETtN  *5t 

CD«Ppl«H  (Af*rR>OtioA  •«  C-l 
$«al«  IncluERpf  dtinAiitiDiNil  dot* 
•Ad  CAdTAf 


Old  Style 


GlO  SER'^^ 


New  Style 

jAIA  series 


■“"SK 


* 

t 


Hermetically  Sealed  against  deteriorating  elements.  Glass* 
to*metal  seals  throughout. 

Miniature  Size  to  facilitate  use  in  all  electronic  equipments, 
yet  heat  losses  are  dissipated  efficiently. 

Re-designed  to  meet  all  military  humidity  tests  and  shock 
and  vibration  requirements. 


^  High  Output  Voltage  and  improved  back  current  charac¬ 
teristics. 


PtAK 


C/fMPS) 


AOTt:  THf  A$Oi/£  AecrffKAS  JHMY  6i  OPliATeo 
AT  AVY  PlAK  INViASe  WLTA61  -  PtAK  CoegfUj 
POINT  LOCATfD  BtLOW  THf  CMAgACTf  AlSTiC  OP 
Tm£  PAAi^OI^AB  MODiL. 


GENERALO  ELECTRIC 


*  Typ  col  obvolu»e  r 
lior**  to  Fiq 


OlfFUSBO  JUNCTION 
NBCnPBR 


OYN*m  VOITAGC -O/KRtHT 
CHARACUKISTICS 
DIFFUSED  JUNCVON  GERMANIUM 
RECTIFIERS.  TYRES  JAIA  -JA2A 

TFMR:  25“ C 
FRCQ  60  CPS 


P(4K  INVlKSt  V0LT»6t  'mrs, 
600  500  400 


7li/rf  MAXIMUM  RATINGS 

OlFFUSta  JUNCTION 
.^aCtUtANWM  KfCTIRlftS 
TVftS  JAIA  -JAIA 
KRSISTIVe  LOAB 
-  TOU  2S'C  -FlUq.  60  CPS 

—  Pt»K 

■  mrii6f 


f 
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110  > 
Type  J  L 
iradleyometers 


Western  Electric  Overseas  Radio  Telephone  Transmitter  Panel 


OVERSEAS  TRANSMITTER 
has  110 

Type  J  Bradleyometers 


The  Bradleyometers  used  in  this  produce  any  resistance  -  rotation 

Western  Electric  panel  board  assure  curve.  During  manufacture,  the  mate- 

stability  of  transmitter  performance  rials  entering  into  the  molded  resistor 

because  the  solid  molded  resistor  can  be  varied  in  resistance  through- 

elements  of  these  Bradleyometers  are  out  the  circumference  of  the  ring  to 

not  affected  by  heat,  cold,  moisture,  meet  your  special  electronic  circuit 

or  age.  The  contact  brush,  which  requirements. 

actually  improves  with  age,  is  always  If  you  have  a  critical  rheostat  or 

noiseless  in  operation.  potentiometer  problem,  be  sure  to  in- 

Bradleyometers  can  be  built  to  vestigate  the  Type  J  Brodleyometer. 

Allen-Brodley  Co.,  110  W.  Groontield  Aye.,  Milwaukee  4,  Wis. 


CLOSE-UP  OF  SERVO  PANEL 

The  above  panel  contains  110 
Allen-Bradley  Type  J  potentiom¬ 
eters,  each  of  which  may  be  adjust¬ 
ed  to  meet  transmitter  operating 
requirements. 

Type  J  Bradleyometers  can  be 
supplied  in  single,  dual,  or  triple 
unit  construction,  with  or  without 
line  switch. 


alleiC-brIdley 

FIXED  &  ADIMJSTABLE  RAI^  RESISTORS 

iQy  p  of  rodio  and  RlRCtromc  oquipinMil 


Sold  •Acluiivoly  to  moiwfoctvrors 
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EM'S  Dataploltei 


An  Eleclionic  Systeni  That  ^nveits 
Digital  Data  To  An  Analog  Plot  •  • 

H.,.  U  .  "  Ill  s.ve  couml...  m.n-ta.r,  ...d  ,■»»,  .ml 

ill  insure  accurate  and  clear  j  by  Electronic  Asso- 

This  neu-  Dataplotter,  3'  ”^^  of  .ncre- 

a...  l™™  inim--  ■''■8""“  ''I"’ 

't' wmT.r„"’."n  ..m.,  .h,  wic  ,c»,.cy  oi  ,h,  a.gi..l  s-™-. 

Here’s  what  the  Dataplotter  system  consists  of. 

Variplotter  Model  20?G 
Digital-to-analog  converter,  Model  41  / 

....  ..a  "■.!!  'I-'  '“I”"  ^ 
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ASSOCIATES 


Nam«  . . 
Compony 
Address  , 


Electronic  Associotes  Inc. 
long  Bronch 
New  Jersey 


Kenvon 

TRANSFORMERS 

for  standard  and 
special  applications 


Kenyon  quality  Ironsfonners  hove 
always  represented  the  highest 
standards  of  performance  and  dura¬ 
bility.  For  more  than  a  quarter 
century  discriminating  engineers  who 
will  settle  for  nothing  but  the  best 
have  consistently  specified  Kenyon. 


MIL  Applications 
Radar 


Broadcast 


Atomic  Energy  Equipment 
Special  Machinery 
Automatic  Controls 
Experimental  Laboratories 


WrHu  for  dsfoib 

KENYON  TRANSFORMER  CO.,  Inc, 

840  Barry  Street,  New  York  59,  N.  Y. 
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TUN6-S0L 


Jf6 

MAX. 


al  /a 

MAX. 


MAX. 


MAX. 


MAX. 


MAX. 


CARTRIDGE 


PLASTIC  CASE 


METAL  SHELL 


BANTAM-OCTAL  BASE 


FLASHERS  FOR  APPLICATIONS  WITH 
VOLTAGES  BETWEEN  3  and  33  VOLTS  AC  or  DC. 


TYPICAL  SINGLE  CIRCUIT  FLASHER  DIAGRAMS 


lit®**  , 

in®* 

ilii®*® 


.|.%n1l 


rkisiier  n  Hm  outomoNv*  nom*  for  iMs  Tung-Sol  product. 
ActuoNy,  it  is  the  most  simpIHUd,  most  roitobl*  thormol-oporotod 
roloy  over  davolopod. 

If  you  own  on  outomobilo  mod*  sine*  1939  and  it  has  diroctional 
signals,  th«n  you  havo  olroody  witnossod  first-hand  th*  virtually 
unfailing  porformance  of  lh«  Tung-Sol  Rashor.  Tuckad  away  under 
the  instrument  panel,  this  lube-size  mechanism  mokes  the  turn  signal 
lights  blink  on  and  off. 

After  13  years,  the  13  million  flashers  in  automotive  use  hove 
demonstrated  that  this  device  usually  outlasts  the  car  it  is  on,  and 
the  average  life  of  a  cor  is  7  yeorsl  Tung-Sol  Rashers  not  only  ore 
more  reliable  than  conventional  types  of  relays — they  ore  more 
compact  and  they  cost  less. 

Now  then,  where  con  you  use  o  "circuit  breaker"  or  "fuse"  or 
"relay"  in  your  electronic  equipment? 

At  •  Cfrcvft  broofeorf  For  this  type  of  application,  Tung-Sol 
Rashers  are  built  with  normolly  closed  contacts.  Under  the  effect 
of  a  short  or  overload,  there  is  on  almost  instantaneous  response 
and  the  contacts  ore  opened.  With  equal  rapidity  the  device  cools 
and  the  contacts  dose.  As  long  os  the  disturbance  within  the  circuit 
exists  the  Rasher  will  continue  automatically  to  sample  the  condition 


of  the  equipment,  thus  providing  absolute  safety  against  costl^ 
domoging  burn-out. 

As  a  vofMge  limitmrf  When  an  overload  surge  raises  voltage 
to  a  damaging  level,  the  Tung-Sol  Rasher  will  throw  in  o  protective 
resistance.  When  Ihe  voltage  returns  to  normal,  the  resistance  is 
shorted  out. 

As  a  €ydin0  confrof?  Where  it  is  desiroble  Ihot  equipment 
operate  intermittently,  the  Rasher  will  cyde  on  and  off  at  a  pre¬ 
determined  rote. 

As  a  timm  dmSoy  rmlayT  This  type  is  non-operative  until  a  given 
voltage  or  currant  is  reached,  when  the  Rasher  will  make  contact 
ond  activate  a  switch. 

As  •  wamins  dpvfco?  Tung-Sol  Rashers  provide  for  visual  or 
audible  warning,  as  well  as  mechanical  protection  through  use  of  a 
pilot  light,  horn,  or  siren  which  may  be  installed  on  the  equipment 
or  at  a  remote  point. 

The  circuit  protection,  freedom  from  service  interruptions  and 
lower  maintenance  vrhich  you  could  offer  your  customers  by  instal¬ 
ling  Tung-Sol  Rashers  in  the  equipment  you  moke,  will  certainly 
warrant  your  obtoinmg  complete  information.  Our  stoff  will  be  glad 
to  work  with  your  engineers.  Write  today. 


LOAD 


lO»D 


SHUNT  pilot 


LOAD  CARTRIDGE  PLASTIC  CASE 


SINOLC  ClKCOlT  -  St Pl€ S  tWtMtNT 


SINGLC  ClXCUIT  -  SHUNT  PILOT 


*  50  mo 

175  mo  606 

175  mo 
200  mo 
920  mo 

250  mo 
300  mo 
400  mo 
600  mo 

05  omp  110V  (6W  lompi  608 
2  omp  110V  (25W  lomp)  607 
Switching  reloy 


LOAD 

LAMP 


SUPPLT 


SINOLt  CIRCUIT 


SPTOLC  CIRCUIT  -  SHUNT  CLCMCNT 


TUNG-SOL 


TUNa-SOL  ILKTRIC  INC.,  N«wark  4,  Mmw  JarMy 


Safes  Officati  Alfenia,  Chicago,  Culver  City,  DoHos,  Denver,  Detroit,  Newssrk,  PhRodeiphio  : 


TUNC-SOl  mokasc  AB-GtoM  Sealed  Beom  Lamps,  Miniature  Lamps,  Signal  Flashers, 

Picture  Tubes,  Radio,  TV  and  Spadoi  Purpose  Elactran  Tubes. 
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Designed  for  Special 
Applications  where 
SIZE-WEIGHT 
and  EFFICIENCY 
are  TOP 

CONSIDERATIONS 


Jh»  OoMan  Color  Idontlflos 
Fodorol't  36>volr  Roctifior 


ANOTHER 

federal 

CONTRIBUTION 

•  Fewer  plates 
e  Lighter  weight 
e  Smaller  size 

e  Greater  Over«all  Efficiency 

e  Dependable 

"F^eral  Performance" 


xxere’s  the  answer  to  your  selenium  rectifier  stack  require¬ 
ments  . . .  for  applications  where  space  is  at  a  premium . . .  where 
weight  is  of  prime  importance.  This  is  the  ideal  reaifier  for  many 
military  end-use  equipments  ...  for  aircraft ...  for  compact, 
portable  units. 

Developed  by  America’s  first  manufacturer  of  selenium  recti¬ 
fiers,  you  can  depend  on  its  quality,  efficiency  and  economy. 

JX'berever  you  need  DC  from  an  AC  source— look  to  Federal 
. . .  from  milliwatts  to  kilowatts!  For  details  on  Federal’s  new 
36-volt  rectifier  cells  of  various  sizes— or  any  other  DC  power 
requirement— write  to  Dept.  F-113. 

Amarica's  oldest  and  largest  manufacturer  of  selenium  rectifiers 


Federal  Telephone  and  Radio  Corporation 


StlENIUM-INTElIN  DIVISION 
100  KINOSIAND  ROAD,  ClIFTON,  NEW  JERSEY 
In  Canodoi  fndwol  EInctrk  Monvfoctvrlng  Compony,  Ifd,  Montnol,  f.  Q. 
itftit  Urhikytttt!  Inlornotlonol  Stondord  Etncirk  Carp.,  O  Ireod  SI.,  N. V. 


lOua.  Nutter,  N.J . aunitol 

ITAT't  world  wide  resMicIi  end 
e-£tn«*nB|  ptiMinUon. 
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Ready  for  Your  Circuit 


Mtk  fstmdlgrtu  Nvf  In#  C»mncti«g»  faetaiag  DtvtcM  Hf  tiM 

EUCTRONIC  CONTROi  INDUSTRY 

Makliif  It  t«  b«(M  ^wtckly  any  aUctrawlc  drorft  lata  practical  prarfattica  4a*lpa  (yaa 

•apply  tM  circait «-  wa  tapply  tba  caaipaaaats). 

—  by  givins  yon  bcfic  romponmtt  of  tremendoiu  flexibility  wbicb  tloiplify  Uyoot  time 
in  prodortion  of  yoar  equipment. 

—  by  providins  yen  c  lerhniqne  to  tolre  meehcniecl,  space,  connectioi,  interconnecting, 
fastening,  tensing  and  indicating  problemt  for  yoa« 

Givtaf  yaa  aqalpaiaat  tbat  It  easy  ta  apaiafa  aad  aialatata 

~  so  that  with  spares  —  yonr  equipment  nerer  needs  to  be  oat  of  operation  more  than 
30  seconds. 

so  that  nonHecbnical  personnel  can  set  op,  operate  and  maintain  your  equipment. 


I.  Anythlaf  alactrical  ar  alactraak  asaatty  aparsrtas  wHIi  an  aataMa  aaarca  al  paarar  and 
may  ba  cannactad  ta  aatsida  clrcalts.  So  Alden  provides  for  this  with  the  efficient  Detachable 
Line  Cord  for  bringing  in  llOV  AC  power.  Available  in  lengths  to  your  specs  for  making  a 
neat  connection.  Sure  grip  plug  is  selfi>iloting  for  quick  mating. 

StI  '*A10IN  HANDAOOK'*  PAOIS  4A  A  ■  POA  COMPtlTl  MTAILS 

7.  A  praat  deal  af  aqvipmant  will  have  a  front  panal  with  sack  thlnfs  os  sanstat  ccntmls> 
iacfcs  far  tasting  and  fasahaldars.  For  this  Alden  provides  a  basic  slide>in  chassis  with  a 
detachable  front  and  back  panel  so  that  rheostats,  inoicator  lights,  test  jacks,  interwiring,  etc. 
are  all  easy-to'work  subassembly  operations. 

Sll  ''AlOIN  HANDiOOK"  PAGiS  PI-11  thra  O  FOR  COMPLITI  MTAILS 

3.  Sensing  Units  » talltalas  that  all  is  wall  ar  not  —  In  simple  indicator  light  face  haldars 
that  glow  whan  hlawn  »  mamary  ar  paisa  circuits  Incladiag  Statk  Mognatk  Mamary  that 
sense  —  ar  command  *  ar  heap  an  rapaating  sa  that  anits  ar  alamants  almost  assama 
brain  functions. 

$»  "ALDIN  HANDtOOK"  PAOIS  IS-SA  A  ■;  DL-SA  A  if  TI-3A  A  •;  CO -all  pages 

4.  The  talaphana.  talagra^,  alactrk  light  campanias  have  always  brought  the  incoming  cir¬ 
cuits  ta  a  bus  bar  ar  terminal  board  so  that  the  fneaming  circuits  could  always  ba  chachad 
af  ana  paint  —  and  equipment  cannactad  not  being  candamnad  bacausa  af  imperfect  aat¬ 
sida  circuits.  So  Alden  provides  in  its  Bark  Connectors  and  supporting  Back  Plates  the  one 
area  in  which  all  incoming  circuits  can  be  checked. 

SIE  *'ALDIN  HANDBOOK''  PAGIS  PI-3A  A  Bl  4D  FOR  COMPLITI  DHAILS 

5.  The  next  prabtam  is  ta  house  the  campanants  and  have  them  da  the  alactrical  ar  alactrank 
work  required.  Any  such  circuitry  will  have  certain  main  functions  and  branching  from  it 
other  functions.  Many  of  these  functions  can  be  layered — so  circuits  go  direct  from  liack 
connector  to  front  panel.  Alden  provides:  simple  component  mounting  panels  for  putting 
any  circuit  in  layers.  <  And  incidentally  such  component  panel  simplify  the  thinking,  should 
the  circuits  give  sufficient  volume  to  printed.)  So  Alden  has  the  Terminal  Panel  Boards 
to  make  equipment  easy  to  lay  out  by  potting  any  function  in  one  plane — plus  the  unit  cables 
of  correct  lengths  with  stripped  ends  ready  for  interconnecting  the  Terminal  Panels. 

SIE  »ALMN  HANDBOOK"  PAGES  PI-1B  thra  D  FOR  COMPLITI  MTAILS 

A.  Nat  all  circuits  can  ba  a  simpla«  straight  circuit  from  hack  cannactar  ta  front  panaf  bacausa 
thara  ara  auxiliary  functions  and  branchas  that  hava  ta  ba  In  tha  main  fanctiaas.  Hie  usual 

chassis  carries  tubes,  transformers  and  components  tbat  rise  vertically  from  the  chassis,  often 
leavini  vacant  spaces.  In  these  spaces  can  be  placed  the  plng«in  units  which  have  these 
secondary  circuits;  using  the  plug-in  technique  usually  removes  the  congestion  of  the  wiring 
below  the  chassis,  provides  automatically  for  shielding  and  beat  dispersion  and  yet  gives 
you  largest  amount  possible  circuitry  per  cubic  space,  the  circuits  free  from  interaction. 

SEE  "ALDEN  HANDBOOK"  PAOIS  PI-1A  thru  H  FOR  COMPLHI  DHAIU 

7.  Again  thasa  tachniquas  aftan  laud  fa  patting  ana  fanctiaa  such  os  o  power  supply  and 
ampllRar  an  separata  chassis  and  sa  tha  ba^  cannactars  ar  tha  chassis  ItsaH  may  aaad 
Infarcaanacfing  unit  cables  ta  althar  chassis  ar  racks.  Alden  provides  sufficient  variety  of 
connedors  to  choose  from— and  designed  so  that  any  cable,  no  matter  bow  involved,  cannot 
be  wrongly  plugged  in. 

Sll  "ALMN  HANDBOOK"  Sac  PC  •  Sac.  MPS  FOR  COMPLETE  DHAIU 

A.  Ta  design  sa  that  no  aqulpmanf »  whathar  plag-la  unit  ar  sllda-in  chassis  *  aaads  ta  ba 
out  af  aparatlan  far  mare  than  30  sacands  (having  adaquata  spares  aa  hand),  Aldan  pr^ 

vidas  qukk  dataching  and  qukk  fastening  davkas  far  chassic  The  Scrve«a*Unit  locks  that 
will  move  chassis  against  weight  or  the  resistance  of  gaskets.  There  is  the  Target  Screw 
( coin  operated ) ,  a  TooMess  screw — the  Captive  Screw  wUch  becomes  part  of  the  equipment. 
SEE  "ALDEN  HANDBOOK"  PAGE  PI-11  FOR  COMPLni  DnAOS 

9.  Gavammant  designers  and  thasa  In  tha  alactrank  cantral  industry  wont  alamants  af  equip* 
mant  sa  that  they  can  ba  partably  aparatad  ar  tasted,  can  ba  carried  by  ana  man  with 
spares,  parts  easily  sent  by  mail  ar  airbama  and  aim  prefer  that  tha  sama  design  aqul^ 
mant  can  ba  used  in  canvantianal  racks.  Those  designing  for  field  operation  use,  at  sea, 
prefer  to  have  the  equipment  so  it  can  be  unloaded  by  two  people,  set  up  and  imm^iately 
interconnected.  This  is  provided  by  the  Alden  Basic  Chassis  using  Back  Connectors,  IJnit 
Cables  and  for  the  last  purpose,  the  Uni-Rack  which  can  be  set  on  top  of  one  another  and 
immediately  interconnected  with  each  other. 

SEE  "ALMN  HANDBOOK"  PAGE  PI-11  FOR  COMPLEH  DHAILS 
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GA&r  Carbonyl  Iron  Powders  are  used  to 
produce  cures  for  transformer  and  inductor  coils 
of  every  form — to  increase  Q  values,  to  vary 
coil  inductances,  to  reduce  the  size  of  coils,  to 
confine  stray  fields  and  to  increase  transformer 
coupling  factors. 

For  use  in  TV  and  in  Radio,  including  FM,  the 
extremely  small  size  of  the  particles  is  of  enor¬ 
mous  value,  since  eddy  currents  develop  only 
within  each  particle — proportional  to  the  square 
of  the  particle  diameter.  In  core-making,  the 
particles  are  insulated  from  each  other  by  coat¬ 
ing  them.  Itefore  compounding,  with  an  efficient 
insulating  agent. 

These  powders  are  microscopic,  almost  perfect 
spheres  of  extremely  pure  iron.  They  are  pro¬ 
duced  in  seven  carefully  controlled  types,  rang¬ 


ing  in  average  particle-size  from  three  to  twenty 
microns  in  diameter. 

.Similarly,  their  properties  vary,  making  them 
useful  in  many  different  applications.  Engineers 
have  commented  on  the  fact  that  cores  made  from 
these  powders  lend  themselves  to  smoothness  of 
adjustment  and  to  ease  of  grinding.  The  new 
Ferromagnetic  Powder  “J"  was  designed  for  high 
Q  cored  coils  at  VHF.  At  high  frequencies,  it  has 
the  lowest  losses  for  its  relatively  high  perme¬ 
ability.  a  «  * 

We  are  proud  to  serve  the  Zenith  Radio  Corpora¬ 
tion  . . .  We  urge  you  to  ask  ytfur  core  maker, 
your  coil  winder,  your  industrial  designer,  how 
G  A  &  F  Carbonyl  Iron  Powders  can  increase  the 
efficiency  and  performance  of  the  equipment  or 
product  you  make,  while  reducing  both  the  cost 
and  the  weight. 


corbenyl  iron 


‘’Hi 


THIS  WHOLLY  NEW 
PAGE  BOOK  tifferb  you 
most  comprehensive  ti 
ment  yet  given  to  the  « 
nrteristics  and  appii<  at 
of  CA&F  Car^nyl  I 
Powders.  80Ct  of  the  - 
is  told  with  phutorni 
graphs,  diagrams,  perh 
ance  charts  and  tab 
Rar  your  copy  —  witi 
obligation — kindly  add 
Department  S3 


1C  ALS 


AN  TAR  A.  CHE 

DIVISION  OF 

GENERAL  DYESTUFF  CORPORATION 


435  HUDSON  STRUT  •  NSW  YORK  14,  NEW  YORK 


Iron  Powders 
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SYLVANIA  TUBE  SOCKETS 


HIGH  QUALITY  SYLVANIA  SOCKETS  IMMEDIATELY  AVAILABLE 


JAN  OCTAL  TUBE  SOCKETS 

Saddles  of  these  sockets  are 
nickel  plated  brass,  either  top  or 
bottom  mounted,  with  or  with¬ 
out  ground  lugs.  Body  and  con¬ 
tacts  are  of  the  same  materials  as 
the  JAN  miniature  tube  sockets. 
Contact  tabs  and  saddle  ground 
lugs  are  hot  tin  dipped. 


BUTTON  TYPE  SUBMINIATURE  (T3) 
TUBE  SOCKETS 

These  sockets  are  available  for 
round  8-pin  subminiature  tube 
types.  Insulation  is  type  MFE 
low  loss  plastic  and  contacts  are 
beryllium  copper  silver  plated 
with  gold  flash  covering.  Con¬ 
tacts  especially  designed  for  pos¬ 
itive  connection  and  high  pin 
retention  even  after  many  inser¬ 
tions.  Sockets  are  of  rugged  con¬ 
struction  for  long  life. 


JAN  7-  AND  9-PIN  MINIATURE 
TUBE  SOCKETS 

These  sockets  are  available  in 
grade  L-4B  or  better  ceramic,  or 
t>'pe  MFE  low  loss  plastic.  The 
contacts  are  either  phosphor 
bronze  or  beryllium  copper,  sil¬ 
ver  plated.  Contacts  and  center 
shield  tab  are  hot  tin  dipped. 
Nickel  plated  brass  shields 
equipped  with  sturdy  springs 
are  available  for  all  7-  and  9-pin 
sockets. 


When  you  order  Sylvania  Tube  Sockets  you  get 
the  extra  value  of  Sylvania’s  experience  and 
know-how  at  no  extra  cost.  Designed  for  maxi¬ 
mum  strength  and  optimum  electrical  properties, 
Sylvania  Sockets  assure  high  tube  retention  and 
tube  pin  contact  even  under  severe  vibration. 


Highest  quality  is  guaranteed  by  Sylvania’s  own 
exacting  quality  control. 

For  full  information  on  the  complete  line  of 
Sylvania  Tube  Sockets  write;  Sylvania  Electric 
Products  Inc.,  Dept.  A- 101 1, Parts  Sales  Division, 
Warren,  Pa. 


»  SYLVAN  I A 


JT 


(WHO  lUlU;  lUEVBlOH  fICIlIK  lUOtS;  UlCIMHIC  FRflOOCIS;  UtCrMEIC  lESI  [OWMIOII;  HUOttSCtHI  niKS.  flXTUMS,  SKN  lUOIN*.  NIIING  DEVICES;  IKMI  DOIDS;  WIIIJWS; 


niEvuimtfis 
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DESIGN 

ENGINEERS 

LIKE 

MID  PLASYICS 

BECAUSE... 


These  versatile,  machinable  materials  offer  a  wide  variety 
of  grades  designed  to  meet  numerous  combinations  of 
physical,  electrical,  mechanical  and  chemical  properties 
as  required.  For  example: 

Taylor  Phenol  Laminates  meet  the  need  for  waterproof 
insulation  possessing  outstanding  electrical  properties  and 
great  mechanical  strength.  They  are  unaffected  by  normal 
ranges  of  heat  and  cold  and  are  resistant  to  oil  and  chemicals. 

Taylor  Melamine  Laminates  are  especially  suited  for  resis¬ 
tance  to  flame,  heat  and  corrosion,  have  excellent  electrical 
qualities,  and  are  particularly  good  in  arc  resistance. 

Taylor  Silicone  Laminates  have  very  high  heat  resistance, 
excellent  mechanical  and  electrical  properties,  and  offer 
great  resistance  to  acids  and  alkalies. 

Combinations  of  these  laminates  can  be  used  to  produce  a 
material  with  the  particular  property  or  group  of  prop¬ 
erties  desired. 

Why  not  explore  the  possibilities  of  designing  Taylor 
Laminated  Plastics  in  your  product  today  Write  for  com¬ 
plete  engineering  data  and  a  generous  assortment  of 
samples.  Ask,  too,  about  Taylor  Vulcanized  Fibre,  Taylor 
Insulation,  and  the  cost-cutting  Taylor  Fabricating  Service. 


In  the  communications  industry  . . . 

Parts  made  from  Taylor  Laminated  Plas¬ 
tics  are  doing  vital  jobs  in  panel  boards, 
insulation  blocks  and  thousands  of  allied 
applications  because  of  their  excellent 
electrical  characteristics  and  their  resis¬ 
tance  to  moisture  absorption.  Have  you 
considered  these  basic  materials  for 
making  your  product  better? 


This  (t2-page  Taylor  catalog 
describes  how  the  many 
Taylor  Laminated  Plastics 
are  made,  how  and  where 
they’re  used,  and  more 
important,  bow  you  can  use 
these  basic  materials  to  make 
your  product  better  ...  at 
lower  cost!  Write  today  for  a 
copy  rf  catalog  Ell. 


PHENOl.  SIIICONE  I  MEIAMINE  LAMINATES  •  FABRICATED  PARTS 
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Vtn  2S2.  IAN  M9.  U2(l 


2  watt,  1*%4" 
diameter  variable 
wirewound 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
JAN-R-19. 
Attached  Switch 
can  be  supplied. 


SOilOK 

100±105( 

2S0±I07l 

S00d;107( 

iooo^iot: 

1500:1:105: 

2500:1:105: 

5000:1:105: 

10.1100:1:105;^ 


I  Shaft  Trp*  SO 
lAN-R-IO  TYPE 
RA20A1SD500AK 
RA20A1SD101AK 
RA20AISD25IAK 
RA20AISD501AK 
RA20AISD102AK 
RA20A1S0152AK 
RA20A1SD252AK 
RA20A1SD502AK 
RA20A1S0103AK 


I  T»r«u«.  iAN  SHftft  Tyf«  SO 
JAN*R<1I  TYPE 
RA20A2S0500AK 
RA20A2SD101AK 
RA20A2S02S1AK 
RA20A2SD501AK 
RA20A2SD102AK 
RA20A2S0152AK 
RA20A2SD2S2AK 
RA20A2SDM2AK 
RA20A2S0103AK 


TYPE  25.  JAN  R-19.  Typt  RA30  (May  also  be  used  as  Type  RA25) 


4  watt,  1*%2" 
diameter  variable 
wirewound 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
JAN-R-19. 
Attached  Switch 
can  be  supplied. 


R^ulaoe# 

ioo±ios 

250±10S 

S00±105( 

1000^:109; 

isoo±io% 

2Wi±\0% 

5000^109; 

\0,000±\0% 

lb.W0±\0% 


I  Shaft  Tyta  SO 
iAN  R  l9  TYPE 
RA30AISD500AK 
RA30A1S0101AK 
RA30A1S0251AK 
RA30A1$0501AK 
RA30A1SD102AK 
RA30A1SD152AK 
RA30A1SD252AK 
RA30A1SD502AK 
RA30A1S0103AK 
RA30AIS0;53AK 


I  Tar^ua,  JAN  Shaft  Tyr^a  SO 
JAN-R-19  TYPE 
RA30A2S0500AK 
RA30A2SD101AK 
RA30A2S02S1AK 
RA30A2SD501AK 
RA30A2S0102AK 
RA30A2S0152AK 
RA30A2S02S2AK 
RA30A2SDS02AK 
RA30A2S0103AK 
RA30A2SD1S3AK 


Immediate  delivery  from  stock 


JAN  R  94  AND  JAN  R-19  TYPE  MILITARY  VARIABLE  RESISTORS 


Preference  nven  to  orders  carrying  military  contract 
number  and  DO  rating.  Other  JAN  items  or  special 
items  with  or  without  associated  switches  can  be 
fabricated  to  your  specifications.  Please  give  complete 
details  on  your  requirements  including  electrical 
and  mechanical  specifications. 

UNPRECEDENTED  PERFORMANCE  CHARACTERISTICS 
Designed  for  use  in  military  equipment  subject  to 
extreme  temperature  and  humidity  ranges  including 
jet  and  other  planes,  guided  missiles,  tanks,  ships 
and  submarines,  telemetering,  microwave,  portable 
or  mobile  equipment  and  all  other  military 
communications. 

For  further  information,  write  for  Stock  Sheet  No.  162 


NSW  38-PAOS  IIXU8T1IATED  CATAUIC— DcMribCA 
Electrical  and  Mechanical  characteriatica. 

Special  Featurea  and  Conatructiona  of  a  complete 
line  of  variable  reaiatora  for  military  and 
civilian  uae.  Includea  dimenaional  drawinga  of 
each  reeiator.  Write  today  for  your  copy. 
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types 


REPRESENTATIVES 

Henry  E  S«n4«r« 
JoHn  B  McCItteky  Btdf. 
69tli  A  Marhtt  $L 
Upper  Derby.  Penne 
PtioM  Renden  2*4420 


IN  CANADA 

C.  C.  MerediYb  A  Cei 
StreetsviHe,  Onterie 

SOUTH  AMERICA 
Joee  line  Poniei 
Bwenoe  Awet.  Arientine 
Moflievidee.  Uretney 
ftede  Jenetre.  Breiil 


CHICAGO  TELEPHONE  SUPPLY 


s/win/isf*  in  pn*ci\ton  pntdurtinn  of  ix^rinhlt'  rrHi^/ore 

FOUmEO  1991  •  ELKHART.  INDIANA 


SHAFT  TYPES 
AVAILABLE 
ON  STOCK  CONTROLS 


CT5  SHAFT  TYPF  LTZ 

LOCKING  BUSHING 
tZS  *00*" 

5CWMV  ONtVCN 
SLOT 

040  *003’  VWOC  " 

~  \  -  PAP  AfiT/O 

/■  _  i  -SIP  -  Ner  .2  THO 

z 

MOUNTiNO  HAROPMPe  A.SS£MaL€0 
MOUNT/PG  NUT  J  Hex  •  jJ 
LOCH  NUT  i  Hex  -J 
LOCH  \NHaHER  •/^A 


CTS  SHAFT  TYPE  RE 


3Z^  'NSr-Z  THO 


MOUNTING  HKHDWAHC  Ais£M8L£0 
KfCCNT/NG  NUT  ^  HlX  • 

LOCA  H  "1-910 A 


1 


How  Superior  Contro^ls  Ihe  Cut 


Cuttil{  Snd  Tumblini.  (Mutiny  marhines  and 
jifis  <il  mail)  ty|>e>  and  sizes  are  ri>nd)ined 
with  extensive  tiiinlilin^  ei|iii|>nient  to  permit 
fast  accurate  production  of  ipiantities  of 
parts  at  Superior. 


Fabrication:  I’arts  can  Ije  readily  rolled  at 
either  or  both  ends,  dared.  Hanged,  ex- 
pandeil,  or  lieailed  (emhossed)  as  required. 
The  anode  ahove  is  one  of  many  such 
parts  we  produce  at  high  s|)eed  and  low  cost. 


'  •  Cutting  tubing  into  exact  lengths 
'  as  the  first  step  in  the  fabrication 
[  of  tubular  Electronic  parts  is  a 
I  simple  operation.  Or  is  it? 

B  Complications  set  in  when  the 
I  temper  of  the  tubing  is  changed  to 
I  meet  customer  specifications ;  w  hen 
^  the  tubing  to  be  cut  has  a  wall 

i.OlO"  or  thinner;  when  length 
tolerances  a.s  close  as  .010"  are 
required;  when  a  3°  to  10°  angle 
cut  with  a  tolerance  of  ±  K’®  is 
called  for;  and  when  flattening, 
denting  or  other  distortion  must 
be  prevented. 

’  But  overcoming  complications 
I  in  simple  operations  . . .  and  find- 
ling  ways  around  them  in  other 
(basically  more  difficult  ones,  is  a 
■epecialty  of  the  Electronics  Divi¬ 
sion  of  Superior. 


Our  customers  for  Electronics 
parts  have  come  to  expect  us  to 
deliver  the  goods,  exactly  to  speci¬ 
fications,  whether  standard  [)ro- 
duction  or  complex  experimental 
parts.  Vi  hat’s  more,  they  fre¬ 
quently  ask  us  for  suggestions 
about  improvement  on  their  de¬ 
signs  and  specifications  .  .  .  and 
they  get  them. 

There  is  nothing  unusual  about 
all  this — it’s  our  job  and  we  know¬ 
how  to  do  it.  If  you  are  a  manu¬ 
facturer  or  exf)erimenter  in  the 
Electronics  Industry  and  you  need 
a  tubular  part  that  presents  a 
problem,  tell  us  about  it.  lie’ll 
probably  be  able  to  help  and  will 
gladly  do  so.  Write  The  Superior 
Tube  Company,  2500  Germantow  n 
Ave.,  Norristown,  Pennsylvania. 


Thi  Finishti  Part.  Final  stage  in  the  fabri¬ 
cation  of  the  part  shown  above  at  three  stages 
of  production  is  a  liend  nicelv  controlled  for 
l»otb  precise  angle  and  freedom  from  other, 
unwanted  distortion. 


This  Belongs  in  Your  Reference  File 
. . .  Send  for  It  Today. 

NICKEL  ALLOYS  FOR  OXIDE-COATED  CATHODES;  This  reprint  de¬ 
scribes  the  manufacturing  of  the  cathode  sleeve  from  the  refining  of  the 
base  metal.  Includes  the  action  of  the  small  percentage  impurities  upon 
the  vapor  pressure,  sublimation  rate  of  the  nickel  base;  also  future 
trends  of  cathode  materials  are  evaluated. 

SUPBUOK  TUBE  COMPANY  •  Ehefronk  products  for  oxport  through  Drivor-Harris  Company,  Harrison,  New  Jorsey  •  Harrison  6-4600 


Aff  ONofyies  .OfO"  fo  H''  0.0. 

Cerfeiii  oeo/yset  (.35''  max.  tnll)  U,  loilH"  OA 
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Obvious  choice 
in  the  power  supply 
of  Ward  Leonard’s 
revolutionary  Chromaster 


►Ijeieironh" 

Vinmhnr 

SELENIUM  RECTIFIERS 

Ward  Leonard  Electric  Co.’s  compact  new 
unit  for  industrial  chrome  plating  of  cutting 
tools,  gauges,  etc.,  within  the  shop  is  a 
miniature  powerhouse.  It  embodies  all  the 
necessary  electric  controls,  and  power  in  DC 
form  is  delivered  across  the  bath  by  a  full 
wave,  metallic  selenium  rectifier. 

Because  Chromaster’s  performance  de¬ 
pends  on  component  quality,  rectifier  choice 
of  Ward  Leonard  engineers  is  Seletron  — 
famous  for  ruggedness  and  dependability . . . 
for  its  "Safe  Center’’  contact  construction 
and  decreased  bulk  .  .  .  for  its  high  standard 
of  quality  control. 

Wherever  rectification  is  the  key  to  your 
new  or  established  products,  it  will  pay  to 


Chromaster  Model  A-20 


investigate  Seletron.  Available  in  a  large 
range  of  sizes  for  radio,  TV  and  indurtrial 
electronic  circuits  from  a  few  mils  up  to 
thousands  of  amps. 

Seletron  application  engineers  will  be 
glad  to  assist  you  in  selection  of  the  right 
rectifier  for  that  job  on  the  board.  Drop  us 
a  line  today! 


A  Seletron  Selenium  Rectifier,  Model  H1C2N2B  Full 
Wave  Center  Tap,  helps  Ward  Leonard’s  A-20  Chromaster 
maintain  accurate  chrome  deposits  from  .00005''  to  several 
thousandths. 


Seletron  i  RADIO  RECEPTOR  COMPANY,  INC. 
nnd  Germanium  ;}  ■  ■■  - - —  ■  ' 

Pit*i8ion  I  .Since  J922  in  Radio  and  Eleefronirs 

‘  Soles  Dept.:  251  W.  19th  St.,  New  York  11,  N.  Y.  *  Foctory;  84  N.  9th  St.,  Brooklyn  11,  N.  Y. 
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Scotch 

ELECTRICAL 

TAPES 


It  tames  high  voltage  in  Motoiola  TV  shields 


right  off  the  roll.  Adhesive  grips  tight  and  holds. 

No  wonder  that  more  and  more  manufacturers 
are  turning  to  tapes — “Scotch”  Electrical  Tapes  for 
all  kinds  of  insulating  and  protecting  jobs.  Tape’s  a 
new  tool,  and  “Scotch”  Brand  is  America’s  most 
complete  tape  line. 

Think  of  tape  for  your  job!  And  for  the  right  tape 
for  your  job,  write  Minnesota  Mining  &  Mfg.  Co., 
Dept.  ES-112,  St.  Paul  6,  Minn. 


All  plastic  tapes  are  not 
^  alike!  “Scotch”  Electrical 
Tape  No.  21  is  three  times  thicker  than  ordinary 
tolastic  tape.  That’s  why  Motorola  engineers  find  it 
Meal  for  insulating  high-voltage  shields. 

Triple  thickness  means  remarkable  dielectric 
strength  (22,500  volts).  It  means  added  mechanical 
protection — a  cushion  against  shocks  and  scrapes. 

And  still  this  is  a  tape  that  sticks  quickly,  easily — 


The  term  '*Scotcfa**  and  the  plaid  deeign  are  regiatered  trademarka  for  the  more  than  200 
preasure-aenaitive  adheaive  tapes  made  in  U,S.A.  by  Minnesota  Mining  A  Mfg.  St. 
Paul  6,  Minn. — alao  makera  of  "Scotch"  Sound  Recording  Tape.  "UndMeeal"  Rubberized 
Coating.  "Scotchlite"  Reflective  Sheeting.  "Safety-Walk"  Non-slip  Surfacing.  "3M" 
Abrasives.  "3M"  Adhesives,  (^neral  Export:  122  E.  42nd  St..  New  York  17.  N.  Y.  In 
Canada:  I^ondon,  (>nt..  Can 
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of  FERROVAC*  52100 


Fatigue  tests  conducted  in  the  lab-  chemical,  and  electrical  properties, 
oratories  of  the  National  Research  These  high  performance  charaaeris- 
Corporation  on  Ferrovac*  52100  tics  may  eliminate  the  need  for  rede- 
showed  that  vacuum  melting  increases  sign  or  be  the  answer  to  the  "impossi- 
endurance  limits  over  100  times  that  ble-to-do"  specifications  that  have 
of  commercial  grade  SAE  52100  steel.  been  handed  to  you. 

Improved  performance  character-  Commercial  quantities  of  ferrous 
istics  such  as  these  are  typical  of  the  and  non-ferrous  metals  and  alloys  are 
produas  of  Vacuum  Metals  Corpora¬ 
tion.  Vacuum  melting  removes  gases 
and  oxide  inclusions  and  permits  new 
standards  of  composition  tolerance. 

The  result  —  improved  physical, 

*T.  M.  oppl'd  fpr. 


now  being  vacuum  cast  at  pressures 
as  low  as  one  millionth  part  of  atmos¬ 
pheric  by  Vacuum  Metals  Corpora¬ 
tion.  They  are  now  available  in  either 
billet  or  fabricated  forms.  We  may 
have  the  answer  to  some  of  your  met¬ 
als  problems.  Write  us  for  more  in¬ 
formation. 


Subsidiary  of  National  Research  Corporation 
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ONE  OF  U.  S.  A's  LEADING  MAKERS  OF  ELECTRONIC  TUBES 
AND  MICROWAVE  COMPONENTS 


is  100% 

High -Vacuum -Equipped 

by  NATIONAL  RESEARCH 


710  TIiDriiiocDU^lD-lGiilMtloii  CDiitrol. 

On«  inttrum«nf  for  Kt«ntiflc  ond  indvttriQl  vacuum  goug* 
ing.  Incorporatat  two  thormocouplo  gougos.  (1*1000 
micron*)  and  ono  ionization  gougo  (10'*mm  to  10'*mm.  Hg. 
rongo)  in  ono  control. 


Alphotron*  Vacuum  Ooue#.  Accurate 
gauging  from  10  mm.  to  1  micron.  Specially 
fabricoted  for  low  leak  rate  and  calibrated 
for  hydrogen. 


Vacuum  Soale.  For 
connecting  pump  ond 
manifold. 


L 


H-3-P  Purifying  OMfuftlon  Pump.  Ov»r 
50  liturt  p%r  tucond  from  10**  to  10**  mm. 
rang*.  Oporofot  ogointt  foroproMuros  os 
high  os  0.300  mm.  Blonk-off  2  i  10'^  mm. 


Stundurd  VsKuum  Purnuco.  A  vorsotilo  ^ 
pockogod  unit  lo  molf,  pour,  hoot  troot, 
dogos,  sifttor,  ond  onnool  undor  high  vocuum  or  con- 
troltod  otmosphoros.  Tomporoturos  up  to  2000®C. 


National  Research 
Corporation 

Equipment  Division 

5IVINTV  MCmORIAI  OKlVf.  CAMIRIOGf.  MASSACHUSETTS 


one  of  U.S.A.’s  fastest  growing  elec¬ 
tronic  tube  manufacturers,  Bomac  has  estab¬ 
lished  severe  standards  for  their  produaion 
equipment  to  assure  ah  uninterrupted  flow  of 
tubes  with  minimum  rejects. 

National  Research  high  vacuum  equip¬ 
ment  meets  these  rigid  standards  so  well  that 
it  was  again  specified  exclusively  in  Bomac's 


recent  expansion  of  facilities. 

When  you  want  the  same  —  a  single  source 
for  all  your  high  vacuum  equipment  needs .  . 
with  a  single  unexcelled  standard  of  quality  — 
look  to  National  Research.  For  further  details 
write  National  Research  Corporation,  Memorial 
Drive,  Cambridge,  Massachusetts. 
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O-E  COPPER-OXIDE  RECTIFIER  STACKS,  BEING  INSTALLED  BY  MAONAFLUX'  H.  E.  SCHREIBER,  PROVIDE  HIGH  CONVERSION  EFFICIENCY. 


Magnaflux  Corp.  Relies  on  G-E  Rectifiers 


GENERAin  ELECTRIC 


NoYtmbtr.  1952— ELECTRONICS 


COPPER-OXIDE  STACKS  MEET  SEVERE  SERVICE 
REQUIRED  BY  MAGNAFLUX  TESTING  EQUIPMENT 


As  pioneer  developer  and  world  leader  in  the  itianiifaeture 
of  non-destruetive  testing  e<iuipnient,  the  Magnaflux  (Cor¬ 
poration  insists  on  depeiidahle  reetifiers. 

These  rectifiers  supply  the  d-e  current  that  sets  up  the 
magnetic  held  for  detecting  sub-surface  defects.  G-K  copper- 
oxide  rectifier  stacks  were  selected  because  tests  proved 
that  they  can  take  lieavy  current  overloads  for  short 
periods  without  over-heating  or  deteriorating. 

Mr.  W  .  1).  Reid,  second  vice-president  and  plant  manager 
at  Magnaflux.  enthusiastically  reports,  "In  our  a[)plication, 
rectifiers  are  suhjccteil  to  extremely  severe  service  l)ecause 
of  the  high  currents  drawn  from  them  for  the  magnetiza¬ 
tion  of  parts  to  l>e  inspected.  They  must  have  the  highest 
conversion  efficiency  to  assure  maximum  voltage  output 
with  lowest  losses  in  operation.  G-E  copper-oxide  rectifie 
meet  all  these  requirements." 

"W  e  have  several  thousand  coppi'r-oxide  rectifiers  in  serv¬ 
ice.  Failures  have  been  almost  unknown.’! 


STABLE  ELECTRICAL  CHARACTERISTICS  of  General  Electric  cop 
per-oxide  rectifier  stacks  help  maintain  customer  good  will,  says 
W .  I).  Reid.  Magnaflux  second  vice-president  and  plant  manager. 


YOUR  PRODUCT,  too,  will  benefit  from  the  many  operat¬ 
ing  advantages  and  extremely  long  life  of  G-E  copper- 
oxide  rectifiers.  For  information  on  how  to  apply  them, 
contact  your  nearest  G-E  Apparatus  Sales  Office,  or  write 
Section  161-2.3,  General  Electric  ('.o.,  Schenectaily,  N.  Y. 


LABORATOIRES 


MICROWAVE  EOyigi 


A»  fUKtOITiC-OOMENACH 
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HAMMARLUND  LABORATORIES 


for  selective  channel  operations 


ance,  is  the  most  carefully  engineered  receiver 
available  anywhere  for  selective  channel  operation. 

But  whether  you  want  to  operate  on  a  fixed- 
frequency  for  contact  with  an  individual  station  or 
network,  or  roam  the  entire  receiver  range  from 
540  Kc  to  54  Me  in  search  of  other  contacts,  you 
just  can’t  operate  a  finer  receiver  than 
the  “SP-fiOO-JX.” 

I  I  Write  to  the  Hammarlund  Manufac- 

I  J  turing  Company  for  further  details. 


Witli  its  six  crystal-controlled  fixed-frequencies, 
the  “SP-600”  is  the  perfect  receiver  for  point-to- 
point  and  network  applications.  Pre-arrange  day 
and  night  fixed-frequencies.  With  crystal  control 
you  can  select  your  desired  channels  immediately 
without  searching.  You’ll  always  he  on  the  nose 
because  of  crystal  control. 

The  “SP-fiOO-JX,”  built  to  JAN  specs  I 

and  specially  ruggedized  to  provide  years  I  I 
of  day -in -day -out  competent  perform¬ 


HAMMARLUND  MANUFACTURING  COMPANY 

460  WEST  34th  STREET  •  NEW  YORK  1,  N.  Y. 
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ipacitors 


exclusive 


Glassmike  capacitors  are  wound  with  the  plastic  him  which 
accentuates  the  electrical  characteristics  you  require,  and  re¬ 
sults  in  capacitor  design  of  minimum  size.  The  metal  ferrules, 
soldered  to  silver  bands  at  each  end  of  the  hermetically-sealed 
glass  tubes,  eliminate  mounting  problems. 

audio  and  RF  coupling 

pulse  forming  and  de-spiklng  networks 

radio  frequency  bypass 

low  and  high  pass  filter  networks 

audio  frequency  coupling 

electronic  computers 

electrometer  and  oscillator  circuits 


Send  us  your  requirements  and  we  will  recommend  the  proper  capacitor. 


Applications: 


MANUFACTUIIKS 

Cfatsmike  Capaaton 
Ptasticm  Capaatoes 
Htyoll  Pomer  Stipplif$ 
Putw  Fonung  Ntimoeks 


C 


ndenspr  w^rodupi»  f^ompany 


DWitiwi  of  Now  Hovoo  Clock  A  Wotcli  Co. 


•  GlMtaukn  ...  on  exclusive  ctpacitor  line  originally  designed  by  our  engineers 
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ACME  ELECTRIC  CORPORATION 
L  REDUCES  TRANSFORMER  SIZE 


—by  insulating  coils  with 


TYPE  6 


watt*  ond  speeds 


predwctien  by  ordering 
Quinferro  to  exoct  width  required Pro¬ 
duction  efliciemy  has  been  increased  and 
waste  has  been  reduced  to  an  absolute  mini¬ 
mum  —  without  equipment  changeover  —  by 
using  Quinterra  Type  6,  factory  -cut  to  Acme's 
dimensional  specifications. 


the  puntied  asbestos  efecfncol  insulation 


Saves  40% 
on  steel... 


Saves  4Z% 
on  copper... 

Saves  ^4% 
on  weight... 
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|i3|  Johns-Monville  ELECTRICAl  INSULATIONS 


iTow  have  these  tremendous  savings  in 
critical  materials,  weight,  space,  and  pro¬ 
duction  time  affected  the  quality-  of  Acme 
transformers? 

TT>e  manager  oj  Acme's  Dry  Type  Trans¬ 
former  Division  advises  that  not  a  single 
failure  in  operation  of  an  Acme  Quinterra- 
insulated  transformer  has  been  reported 
in  the  two  years  that  they  have  been  pro¬ 
duced.  Since  several  thousands  of  these 
units  have  been  manufactured  in  this  time, 
their  quality  is  evident. 

Here  are  the  reasons  wrhy  this  Johns- 
Manville  purified  asbestos  insulation  has 
helped  the  Acme  Electric  Corporation, 


and  many  other  well-known  manufac¬ 
turers,  turn  out  better  produas  and  at 
the  same  time  lower  production  costs. 

Quinterra  Type  6  possesses  high  ther¬ 
mal  stability  and  lasting  dielectric 
strength.  It  is  a  twin-ply,  polyvinyl, 
acetate-treated,  purified  asbestos  insula¬ 
tion  with  a  dielectric  strength  of  300 
VPM.  Even  when  its  saturant  is  baked  out 
by  continuous  exposure  to  200  C,  it  re¬ 
tains  the  inherent  dielectric  of  the  base 
sheet  which  is  at  least  200  VPM  .  .  .  and 
it  remains  a  dielectric  up  to  4()0  C. 

Type  6  has  high  mechanical  strengths 
because  it  is  made  by  combining  and 


calendering  two  layers  of  Quinterra  to¬ 
gether  into  a  dense,  smooth-surfaced  in¬ 
sulation.  Its  good  tensile  and  bursting 
strengths  enable  operators  to  achieve 
favorable  production  rates.  Further  econ¬ 
omies  result  from  its  large  square-f<x>t- 
per-dollar  coverage. 

If  you  are  a  manufacturer  of  magnetic 
or  resistance  devices,  Quinterra  Type  6 . . . 
or  one  of  the  other  Quinterras  .  .  .  may- 
enable  you  to  lower  production  costs  and 
also  to  improve  your  product’s  perform¬ 
ance.  For  samples  and  additional  infor¬ 
mation,  write  to  Johns-Manville,  Box  60, 
New-  York  16,  New  York. 
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PRECISION 

Cintnls 


At  the  very  heart  of  highly  critical 
equipment  such  as  electronic 
computers,  electronic  gunsights  and 
radar  assemblies,  the  control  requirements 
call  for  outstanding  electrical  and  mechanical 
precision.  Indeed,  from  single  section  to  as  many  as 
twenty  sections,  the  precision  controls  must  track 
with  mathematical  accuracy. 

Clarostat  Series  42  Controls  fully  meet  these  requirements. 

Thus  the  climax  in  precision  controls. 

Clarostat  has  made  the  major  portion  of  such 
precision  controls  in  use  today.  Many  were  supplied 
to  the  armed  forces  in  World  War  II. 

Many  more  have  been  supplied  for  civilian"  purposes  since  then. 
And  now,  based  on  an  nnparalleled  experience  background, 
Clarostat  engineers  offer  you  further  refinements  in 
their  latest  Series  42  design. 

You  can  stand  pat  with 

CLAROSTAT 

Engineering  Bulletin  No.  142  sent  on  request. 

And  remember,  when  your  control  or 
resistor  requirements  call  for  quality,  quantity 
and  economy,  you  can  meet  them  with 
Clarostat’s  engineering  and  production  facilities. 

Submit  that  problem! 


' 

%'  '  ■ 

■v’- 

V  'f'  ^ 

\  i-,  > 

\  \ 

Controls  and  Resistors 

CLAROSTAT  MFC.  CO.,  INC.,  DOVER,  NEW  HAMPSHIRE 
In  Connda:  Canadian  Marconi  Co.,  ltd.,  Toronto,  Ontario 


'i 


CAST-PERMAFIL  TRANSFORMERS 


NEW  LINE  of  G-E  cast-permafil  electronic  transformers  does  Cast  construction,  lighter  weight  and  smaller  size  offer  the 
away  with  the  need  for  hermetically  sealed  metal  enclosures,  designer  greater  flexibility  in  many  types  of  electronic  designs. 

New  G-E  designs  available 


SIMPLER  CONSTRUCTION  of  G-E  cast-permafil 
transformers  shows  up  dramatically  in  this  model 
cast  in  clear  resin.  Note  how  the  resin  anchors  the 
terminals,  eliminating  need  for  a  steel  enclosure. 


Smaller,  Lighter  Cast-Permafil  Transformers  Designed 
to  MIL-T-27  “Specs”— Need  No  Fungus-Proof  Coatings 

Interchangeable  with  existing  hermetic  designs,  General  Elec¬ 
tric’s  new  line  of  cast -pier mafil  transformers — solventless  resin 
typie  —offer  many  design  advantages. 

MOISTURE  PROOF  “Cast-in”  construction  seals  transformer 
permanently  against  moisture  as  required  in  MIL-T-27  Grade 
1  Performance  Spiecihcations.  Permafil  forms  a  tough,  shatter- 
resistant,  solid  casing. 

AVERAGE  20%  SMALLER  because  they  eliminate  metal  en¬ 
closures,  and  because  their  terminals  can  be  anchored  directly 
m  piermafil  mixture,  the  new  G-E  cast-piermafil  transformers 
are  smaller  and  lighter  weight.  The  complete  line —which 
includes  11  sizes,  9  of  them  in  two  heights — averages  about 
20%  smaller  than  previous  models. 

MORE  FLEXIBLE  with  fewer  machined  and  punched  parts, 
greater  flexibility  in  design  and  construction  is  pxissible.  Ter¬ 
minal  arrangements  can  be  varied.  Color  can  be  “built  in” 
by  adding  pigment  to  the  piermafil  mixture.  Permafil  makes 
fungus-proof  coatings  unnecessary. 

ACCELERATED  LIFE  TESTS  indicate  that  G-E  cast -piermafil 
transformers  will  stand  up  as  long  as  Class  A  hermetics  at 
105  C.  And  at  130  C.  ultimate,  they  have  an  expiected  life  of 
1000  hours  or  more. 

For  complete  information  on  the  application,  ratings  and 
availability  of  G-E  cast-permafil  transformers,  write  to  Section 
411-102,  General  Electric  Company,  Schenectady  5,  N.  Y. 
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AUTOMATIC  VOLTAGE  STABILIZERS 


NEW  LINE  rated  from  15  VA  to  5000  VA.  Stabilizers  feature  greater  flexibility  for  designs  involving  voltage  ratios  other 
totally  enclosed,  single-core  construction,  reduced  weight  and  than  1:1.  A  wide  range  of  voltage  correction  is  offerad. 

for  electronics  use 

Lighter  G*E  Automatic  Voltage  Stabilizers  Feature 
Inherent  Input-Output  Isolation— More  Voltage  Ratios 

SINGLE-CORE  CONSTRUCTION  in  General  Electric’s  new 
standard  line  of  60-cycle  automatic  voltage  stabilizers  provides 
inherent  input-output  isolation — eliminates  the  need  for  an 
additional  isolating  transformer.  You  get  substantial  weight 
reduction  over  previous  units  in  the  1000  to  5000  VA  ratings. 

TOTALLY  ENCLOSED  construction  of  the  new  design  cuts  down 
stray  magnetic  fields — allowing  use  near  sensitive  electronic 
devices  like  oscilloscopes. 

VOLTAGE  RATIO  FLEXIBILITY  has  also  been  increased  in  the 
new  line.  Standard  stabilizers — with  ratings  from  1000  VA 
through  5000  VA — are  provided  with  series  multiple  input 
and  series  multiple  output. 

IN  ADDITION,  these  new  units  offer  a  wide-range  of  voltage 
correction,  plus  rapid  stabilization,  ease  of  installation  and 
maintenance-free  operation. 

For  further  information  on  this  new  line  of  standar<|  auto¬ 
matic  voltage  stabilizers  call  your  local  G-E  distributor.  Or 
write  for  bulletin  GEA-5754  G-E  Automatic  Voltage  Stabilizers. 

Section  411-102,  General  Electric  Co.,  Schenectady  S,  N.  Y. 


GENERAL 
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RAPID  RESPONSE  of  G-E  Automatic  Voltage  Stabi¬ 
lizers.  Left:  Stabilization  within  1  ‘  ■>  cycles  as  input 
drops  from  130  to  95  volts.  Right:  Stabilization  in 
2  cycles  as  load  current  jumps  from  0  to  full  load. 
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•  •  •  your  product  also  deserves 
custom-built  metal  cabinets  •  •  •  I 


It's  only  natural  that  an  important  part  of  your  product  should 
be  a  sheet  metal  housing  or  enclosure  fabricated  to  individual 
needs  by  master  craftsmen. 

CUSTOM-BUILT  cabinets  by  Baltic  permit  your  own  ex¬ 
clusive  styling,  correct  dimensions,  special  design  features  that 
make  the  equipment  function  efficiently  and  afford  easy  access 
to  components  for  servicing. 

CUSTOM-BUILT  cabinets  by  Baltic  are  completely  uniform 
in  every  detail,  making  the  units  easier  and  less  costly  to 
assemble. 

Our  large  collection  of  standard  and  special  die  combinations 
can  save  unnecessary  tooling  charges  and  speed  production. 
Our  modern  facilities  include  careful  welding  of  all  types  and 
expert  finishing.  We  work  in  any  metal,  any  gauge.  Our  esti¬ 
mates  are  in  line. 


i 
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This  FRANKLIN  STAMPED  WIRE 
CIRCUIT  is  shown  in  actual  size 


Aa  Open  letter  To 


Of  Industrial  Concerns 


A.  W.  FRANKLIN 

43-20 — 34th  Street 
Long  Island  City  1,  N.  Y. 

Phone:  STillwell  4-1059 

Subject:  LICENSE  AVAILABLE- 

FRANKLIN  STAMPED  WIRING  PROCESS 

Gentlenen: 

Top  Management  should  thoroughly  investigate  the 
so-called  printed  techniques — photo-etching;  spraying; 
printing;  etc.;  and  compare  them  with  the  10  Important 
Advantages  of  the  Franklin  Stamped  Wiring  Process. 

THERE  IS  NOW  AVAILABLE  TO  A  LIMITED  NUMBER  OF 
MANUFACTURERS,  A  LICENSE  AND  KNOW-HOW  ON  A  NOMINAL 
ROYALTY  BASIS. 

The  Franklin  Stamped  Wiring  Process  is  a  proven  method 
and  has  been  successfully  used,  producing  millions  of 
parts  for  the  past  5  years.  It  is  covered  by  numerous 
patents  in  the  United  States,  Europe,  Canada  and  South 
America  with  many  patent  applications  pending  on  new 
and  improved  methods,  tools,  applications,  etc. 

All  that  is  required  is  a  press  equipped  with  an 
automatic  device  for  feeding  the  copper  and  the  insulated 
material.  The  circuits  are  stamped  out  in  this  machine 
at  the  rate  of  1800  per  hour.  The  scrap  is  automatically 
reclaimed  and  no  other  operations  are  necessary. 

There  is  no  need  for  your  company  to  expend  large  sums 
of  money  on  development  work  on  other  methods  that 
require  many  operations  because  the  Franklin  Stamped 
Wiring  method  is  now  available  to  you. 

One  of  the  leading  manufacturers  in  electronics  is 
presently  licensed  on  a  non-exclusive  basis. 

Further  information  including  all  details  will  be  given 
to  responsible  manufacturers. 


•  !•«  CmI 

9  Hiek  SfMe  Fr*eu<t>«ii  ^ 

#  All  Scrap  Cappar  Raclalmae 
Autaraatlcallp 

9  lawtatae  Motartol  Nal  twb|acta4l  la  Add 
Oatarlaratlaa 

9  TlaaaW  ar  flalad  Cappar  Caa  la  UmW 

far  [aia  et  Saldarlap 

9  malal  Caa  la  Drawa  lata  Halas  far  Caa- 
aactlaa  la  Ravarw  SIAa 

9  UaiHae  Spaca  aaW  (pulpaMal  far  Maau- 
laclurlaf 

9  Fabricatlaa  af  latulatad  Placa  aaA  iai- 
baMlaf  QrcuH  Mada  Aulaatatically  la 
Oaa  Opaiatlaa 

9  Mada  arith  Taali — All  Porli  Idaatical  la 
Parfannaaca  aad  Quallly 

9  Siraaf  Adhaiian  far  Dip  SaMaring 


Yours  very  truly 


■lUIOOIIAPHY 

Cenwnunicatiaiic  P.  62  Nov.  '45  Not.  lor.  of  Stondords  Circular  P.  46i  Nov.  15.  *4 

BwsinoM  Waak  P.  50  May  31,  '47  Talc^Tadi  SapC.  '4$ 

Eloctmicc  P.  t3  Juna  'Af  Tola-Todt  P.  26  Ocl.  '4$ 

N.  Y.  Hwold  Tribwrw  —  Sac.  4  P.  7  Jwna  I,  '47  Elactronics  P.  76  Sopt.  '40 

Clodriiwl  AAomrfocluring  P.  90  July  Talo-Toch  P.  47  Nov.  '40 

Mcfikow-Hill  PIpocI  P.  11  July  '47  Not.  Our.  Stotrdordt  Publicotion  P.  192  1^.  '40 

Lifo  See*.  0,  '47  Popwlor  SciotKo  Monthly  P.  221  Juno  '49 

Populof  SciorKO  Monthly  P.  91  Oct.  '47  Wottinphouto  Enpirworinp  HiphItphH  of  1949  P.  29 

Stanford  Oatoorch  Initituto 

OMca  of  Novol  Oatoorch— Toth  Ordor  #3— Tonninol  Oaport  Juno  1,  1950 
Wripht  Air  Dovolopaiont  Cantor— I  ntorim  Oapm  #1  Projoct  597  Moy  1953 
Wripht  JUr  Pavolopmant  Carrtar— firwl  Oaport— Projact  413  Fab.  15,  IPS 
Ouraou  ot  Shipa— Pocific  Oivition  of  Sarrdix  Aviotion— clactronic  Subminioturltotlon 
Novthipt  900.174  March  1951 
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Groat  Oritain  610050  3/25/45 
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ELECTRONICS  — Novembtr,  1952 


announces  its  most  significant 
compound  development  of  the  decade 


RAN  DAC 


the  thermosetting  encapsulating  plastic 


In  th«  past  tan  yaars  Mitchall-Rand  hot  davalopad  a  graal  many  alactrical  insulating  compounds  for 
tha  protaction  of  aloctronic  and  alactrical  eomponants.  Howavar,  in  RANDAC  Mitchall-Rand  makas  its 
most  significant  contribution  to  tha  alactrical  and  alactrenic  industrias . . .  tha  davalopmant  of  RANDAC 
is  an  outstanding  achiovomanti 

RANDAC  is  a  100%  solid  rosin  for  oncapsulating  and  saaling  alactrical  and  aloctronic  eomponants... 
its  sharp  tharmoplastic  malting  point  pormits  "hot  molt"  dip-coating  in  thicknassas  from  25  mils  to 
mora  than  14  inch  without  dongar  of  rosin  flow  or  damogo  and  without  tha  usa  of  a  cast  or  mold. 
Aftor  a  singla  euro  tha  RANDAC  bocomas  tough  and  infusibla  contributing  avarlasting  protaction  to 
tha  aquipmont  it  ancasas. 


RECOMMENDED  APPPLICATIONS 
for  RANDAC 


RISISTANCI  TO 
THIRMAl  SMOCK 

Transformers  coated  with 
RANDAC  have  withstood 
thermal  shock  tests  from 
room  temperature 
to  -65  C. 


Coating  and  encapsulating  for  pur¬ 
pose  of  moisture  resistance,  mech¬ 
anical  shock  resistance,  and  electri¬ 
cal  insulation  on:  Transformers,  Re¬ 
sistors,  Rectifiers,  Capacitors,  Tran¬ 
sistors,  Printed  circuitry.  Electronic 
assemblies.  * 


Corona  control  by  void  filling  and 
coating  high  voltage  transformers, 
parts,  and  assemblies. 


Sealing  parts  such  as  capacitors 
resistors,  and  rectifiers,  into  metal, 
ceramic,  and  plastic  cases. 


Cast  embedment  of  electronic  parts 
and  assemblies. 


RANDAC  HERMETICALLY  SEALS  AND  ENCASES  ELECTRONK  AND  ELECTRICAL  PARTS 
IN  THICKNESSES  FROM  25  MILS  TO  MORE  THAN  Va  INCH  WITHOUT  THE  USE  OF 
CASTS  OR  MOLDS  OR  THE  NECESSITY  TO  EMPLOY  MULTIPLE  DIP  AND  CURE  CYCLES. 


A  working  sample  of  RANDAC  will  be  sent  on  letterhead  request, 


A  PARTIAL  LIST  OP  M-R  PRODUCTS;  PISERCUS  VARNISMEO  TURING,  TAPE  AND  CIOTH  • 
INSULATING  PAPERS  AND  TWINES  •  CARLE  PILLING  AND  POTHEAO  COMPOUNDS  •  FRICTION 
TAPE  AND  SPLICE  •  TRANSFORMER  COMPOUNDS  •  FISERGLAS  SATURATED  SLEEVING  •  ASRESTOS 
SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND  TAPE  •  MICA  PLATE.  TAPE,  PAPER,  CLOTH. 
TUBING  *  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES.  WEBBINGS  AND  SLEEVINGS  «  l/APREG- 
NATED  VARNISH  TUBING  •  INSULATING  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUBING 
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m 

HIGH 

IIICTRICAI 

nMRIRATURI  STAtIlirr 

PROPIRTIII 

Maximum  unit  operating 

RANDAC  exhibits  a  high 

temperatures  of  above 

dielectric  strength  and 

150  Care  indicated  for 

is  well  suited  tor 

RANDAC  encapsulated 

corona  suppressing 

units. 

applications. 

AOHItlON 

LOW 

RAffDAC  shows  excellent 
adhesion  to  most  metals. 

SHRINKAOl  i. 

ceramics,  and 

AFTIR  Oil  /; 

plastics. 

■ 

\ 


NEW 


To  AM  Broadcasting 


Confift«r>tol  El«ctrontcs  typ«3l4*2  tronsmitt^r 


By  employing  4-400A  rodlal-beam  power  tetrodes, 
and  other  up-to-the-minote  developments  in  its  one 
kilowatt  transmitter.  Continental  makes  a  significant 
advancement  in  the  field  of  AM  broadcasting. 

As  power  amplifiers  a  pair  of  Eimac  4-400A  te> 
trodes  give  outstonding  performance.  Only  two  RF 
amplifiers  are  used  in  the  314*2,  iiKluding  the  output 
stage  which  takes  advantage  of  the  low  driving  pow¬ 
er  requirements,  high  power  gain  and  stability  of 
Eimac  4-400A’$. 


Continental  Electronics* 

One  kilowatt  transmitter 
goes 

On  the  Air 
with^  ' 

Eimac  Tetrodes 


Etmec  4*400A't  in  Mph  lovol  itoget. 

As  modulators  two  4>400A's  ore  driven  by  o  high 
quality,  resistance  coupled  audio  amplifier  with  fixed 
audio  feed-back.  As  in  the  power  amplifier  these  te¬ 
trodes  moke  possible  the  adaptation  of  simple, 
straight-forward  circuitry. 

For  data  about  tho  4-400A  writ* 
Eimac’s  Application  Enginooring 
department. 


EiTEL- McCullough,  inc. 

SAN  BRUNO,  CALIFORNIA 

E«porl  Ag«ntt:  Frazar  &  Honian,  301  Cloy  St..  San  FronciiCO.  Colilornig 
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iM.  E  TRONIC 

I  laiMW 


-for  Pulse 
Voltage 
Generation 


\  ELECTRICAL  DATA* 

■  Type 

VC-1258 

5949/1907 

5948/1754 

VC-1257 

MoKimum  Paak 
Forward  Artoda  * 
Potantiol 

1000 

volts 

25000 

veils 

25000 

veils 

38000 

veils 

Moiimum  Pack 
Anoda  Currant 

30 

omps 

500 

ompt 

1000 

omps 

3000 

ompt 

Moiifiium  Avaroga 
Anoda  Currant 

0.05 

ompt 

0.50 

ompt 

1.0 

ompt 

3.0 

ompt 

Moiimum  Haoting 
Foctor 

iepy  z  prr  a  ib) 

1.0x10* 

6.25x10* 

9.0x10* 

- 

Nofninol  Filomant 
Powar 

12.6 

waltz 

95 

watts 

190 

walls 

230 

walls 

Hydrogan 

Rasarvoir 

No 

Yes 

Yes 

Ye, 

1 

1  *Mara  informotio 

i  doto  will  b*  luppliad  on 

n  on  oloctrico 
oquott. 

1  end  mochonicol 

mm 


TYPI  VC- 1257 


TYPE  5945/ 1754 


TYPI  5949/1907 


Hydrocen  filled,  zero  bias  Hydroten  filled,  zero  bUt 
thyratron  with  hydrogen  thyratron  with  hydrogen 
generator  for  generation  of  rezervoir  for  generation  of 
pulte  power  up  to  40  peak  pulie  power  up  to 
paagawatta.  12.5  megawattz. 


Hydrogen  filled,  zero  biaz  VC-1258 

thyratron  with  hydrogen  Zero  bias  miniature  hydro¬ 
reservoir  foa  generation  of  C«n  thyratron  for  the 
peak  pulse  power  up  to  generation  of  peak  pulse 


6.25  megawatts. 


power  up  to  10  KW 


•  A  NEW  CONCEPT  OF  HYDROGEN 
THYRATRON  DESIGN!  The  tubas  il¬ 
lustrated  represent  o  departure  irom 
conventional  hydrogen  thyratron  de¬ 
signs  and  are  a  result  oi  several  years 
oi  concentrated  development  work. 

They  are  primarily  em- 
1258  ployed  in  the  generation 

ure  hydro-  oi  peak  voltages  with 

wak 'p^!U  durations  in  the  order  ol 

KW.  microseconds. 


Custom-built  Electronic  Equipment 


n  CHATHAM  specialiies  in  the  develop¬ 
ment,  design,  ond  construction  oi  custom- 
built  electronic  equipment  to  exactly  meat 
customers'  requirements.  Our  capable  stall 
oi  engineers  will  iumish  prompt  estimates 
or,  ii  desired,  will  call  to  discuss  your  prob¬ 
lem  personally.  Call  or  write  todoy. 


o  Oo 


Pulse  life  test  equipment 
built  by  CHATHAM  checks 
receiver  typo  tubes  under 
pulse  conditions.  — > 


5  Megawatt 
radar  mod¬ 
ulator  built 
by  CHA¬ 
THAM  to 
rigid  gov¬ 
ernment 
standards. 


20  Megawatt  Hydrogen  Thy¬ 
ratron  Test  Equipment  built 
by  CHATHAM  to  customers’ 
specifications. 
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HIGH  VOLTAGE  VACUUM  FUSES 

Can  be  supplied  by  Chatham  to  exact  customers'  specifications  if  or* 
dered  in  adequate  quantity.  Call  or  write  for  full  particulars  and  quotes. 


Ruggedized 
Type  Tubes 

e  Th*  iollowing 
tubaa  ara  IAN  ap- 
proaad  and  can  ba 
auppliad  promptly, 
uaually  diract  irom 
stock: 


Electronic  Tubes 


5R4WGY 

6AL5W 

6H6WGT 


2D21W 

OC3W 

OD3W 


25Z6WGT  2050W 


TYPE  71 9* A  HIGH  VACUUM 
CLIPPER  DIODE 

This  tube  is  used  primarily  for  clipper  diode 
service  in  hard  tube  modulator  circuits.  Filament 
7  volts,  7  amps  .  .  Inverse  peak  anode  voltage 
25  kv.  Max.,  peak  anode  current  10  amps.  Max., 
anode  dissipation  75  watts. 


TYPE  1Z2  RECTIFIER 

A  small  bulb  high  voltage  vacuum  rectifier.  Low 
cathode  heating  power  and  low  dielectric  losses 
make  tube  suitable  for  radio  frequency  supply 
circuits.  Filament  1.5  volts,  .290  amps  . . .  In¬ 
verse  peak  anode  voltage  20,000,  average  plate 
current  2  ma. . . .  peak  plate  current  10  ma. 


TYPE  1B46  REGULATOR 

A  cold  cathode  glow  discharge  tube  designed  for 
voltage  stability.  DC  operating  voltage  82  volts, 
operating  current  range  I  ma  minimum,  2  ma 
maximum.  Regulation  3  volts. 


TYPE  395-A  COLD  CATHODE 
GAS  TRIODE 

Requires  no  filament  supply  and  is  used  in  many 
grid  controlled  rectifier  and  relay  applications. 
Maximum  D.C.  anode  current —  10  ma. 
Maximum  D.C.  anode  voltage— 150  volts 


TYPE  4B32  RECTIFIER 

A  rugged  half-wave  Xenon  filled  rectifier  Oper¬ 
ates  in  any  position  throughout  an  ambient  tem¬ 
perature  range  of  “  75*C  to  +90'C.  Filament 
,5  volts,  7.5  amp . . .  Inverse  peak  anode  voltage 
10,000  average  anode  current  1.25  amps. 


TYPE  394-A  THYRATRON 

A  Mercury  vapor  and  Argon  filled  thyratron  for 
grid  controlled  rectifier  service.  Operates  over 
wide  ambient  temperature  range.  Heater  2.5 
volts,  3.2  amps  . . .  Inverse  peak  anode  voltage 
1250,  average  anode  current  640  nna. 


TYPE  3B28  RECTIFIER 

This  rugged  half-wave  Xenon  filled  rectifier  will 
operate  in  any  position  and  throughout  an  am¬ 
bient  temperature  range  of  ~75*C  to  +90*C. 
Filament  2.5  volts,  5.0  amps . . .  Inverse  peak 
plate  voltage  10,000,  average  anode  current  .25 
amp. 


0  TYPE  IS22  (illua- 
traled)  ia  a  raechon- 
ically  actuated, 
single-pole,  double- 
Ihrew,  glass  vacuum 
switch.  This  and 
ether  typos  can  bo 
supplied. 


Chatham  Vacuum  Switches 


SPECIFICATIONS 

HOLD  OFF  VOlTACi:  lAtBrnol^lO.OOO  volts  rmsi  Citornol*  (ot  27,000  foot  oltitudo) 
10.000  volts  rms;  Citornol*  (ot  40.000  foot  ottitudo)*->7,500  volts  rms. 

INTERRUPTING  RATING,  RESISTIVE  LOAD:  1.000  ooorotioAt  lifo  ot  10,000  v,  oc,  rmi 
10  amp.  oc,  fms;  1,000.000  oporotions  lifo  ot  10,000  v.  o<,  rms  —  2  omp.  oc.  rn 
900.000.000  oporotions  lifo  ot  10,000  v.  o<.  rms->0.l  omp,  oc.  rms. 

NET  WEIGHT  lopprok  ) _ 2  ots.  MAXIMUM  WIDTH  (ovoroll) _ 4r^  i 

MAXIMUM  LENGTH  (ovoroll)  ..  3Vb  MAXIMUM  THICK,  (ovoroll)—. _ I  t*i  I 

*of  90%  bwmidity 
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y<‘t  thr  rating  of  thi»  Mallory  Tantalum 
(Capacitor  is  120  mfd  at  15  volts  for 
o|M‘ratioii  from  —  60°  Cl.  to  +125°  C. 
It  will  <HH*rato  at  12  volts  up  to  +200°  C. 


UevelojK'd  for  the  Armed  Fonc>  suluiiinialurization  pro- 
pram.  Mallory  rantaliim  Ca[»aeit<>rs  now  are  available  in  a 
wide  ranee  of  sizts  and  ratines. 


They  offer  you  the  advanlageit  of: 

Compaetness 

Continuous  perlormanee  over  a  tem|n-rature  ranee  of  — h()°C.. 
to  +21K)°  C. 

Hieb  resistanee  to  slioek  ami  vibration 

Proof  apainst  thermal  sboek  from  — (i()°  to  +2(K)° 
without  damape 

Double  sealinp  for  absolute  protection  under  all  operatinp 
conditions 

Now  that  Mallory  Tantalum  Capacitors  are  available  in 
quantity,  check  their  advantapes  for  your  equipment.  Don’t 
hesitate  to  consult  Mallory  on  any  |)rohlem  involvinp  the 
application  of  capacitors,  the  development  of  special  tvpes 
or  the  simplilication  of  related  circuits. 


Get  complete  information  .. . 

Vt  rite  for  your  copy  of  the  Technical  Information  Bulletin 
on  the  Mallory  Tantalum  Capacitor.  It  is  complete  with 
sizes,  mountinp  arranpements.  surpe  voltapes  and  perform¬ 
ance  curves. 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 

Electromechanical  —  Resistors  •  Switches  ‘Television  Tuners  •  Vibrators 
Electrochemical — Capacitors  •  Rectifiers  ■  Mercury  Dry  Batteries 
Metallurgical — Contacts*SpecialA^tals  and  Ceramics ‘Welding  Materials 
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CROSS 

TALK 

►  SWITCH  .  .  .  Most  economists 
see  good  business  ahead  through 
this  winter  and  next  spring.  Cer¬ 
tainly  all  the  signs  point  that  way 
in  the  field  of  electronics. 

Along  about  mid-summer  on  the 
1953  calendar  there  appears  to  be 
a  veil  that  even  the  keenest  eyes 
cannot  completely  penetrate.  One 
of  the  components  of  the  veil  is 
possible  tapering  off  of  military 
orders  if  the  stretched-out  pro¬ 
curement  program  gets  on  sched¬ 
ule  and  passes  its  peak. 

Perhaps  this  is  the  reason  why 
so  many  manufacturers  to  whom 
we  have  talked  in  the  last  month 
-seem  to  be  thinking  about  civilian 
rather  than  military  equipment 
business,  why  so  many  are  search¬ 
ing  for  new  things  to  build  at 
prices  the  public  can  pay,  and  why 
so  many  are  increasing  sales  pres¬ 
sure  behind  items  already 
designed. 

It  seems  like  the  thing  to  do. 

►  GROWTH  .  .  .  West  Coast  elec¬ 
tronics  industry  is  rapidly  coming 
of  age.  Noted  on  our  most  recent 
editorial  swing  through  the  area 
was  the  particularly  heavy  attend¬ 
ance  at  the  Long  Beach  conven¬ 
tion,  substantial  growth  in  the 
size  of  many  plants  visited  less 
than  a  year  before  and  a  continued 
though  more  modest  influx  of  new 
companies. 

Even  more  significant  from  a 
long-range  point  of  view  is  the  far 
west’s  growing  interest  in  the 
mid-west  and  even  the  east-coast 


market  for  its  goods;  manufactur¬ 
ing  capacity  in  some  instances  al¬ 
ready  far  exceeds  the  needs  of 
local  aircraft  plants  that  gave 
many  people  in  our  field  their 
start.  Most  significant  of  all,  the 
first  sub.stantial  signs  of  a  west- 
coast  component-parts  business 
can  now  be  seen;  parts  are  in  the 
main  rather  specialized,  but  new 
manufacturers  must  start  where 
competition  is  not  too  keen  and 
where  required  investment  is  not 
too  large. 

An  indication  of  growth  partic¬ 
ularly  visible  to  us  is  the  sharp 
increase  in  the  number  of  techni¬ 
cal  papers  emanating  from  the 
west  coa.st;  Electronics  itself  has 
published  18  since  January  in  its 
feature  pages  alone. 

►  TWINS  .  .  .  Use  of  the  airplane 
in  surveying  and  mapping  has 
been  one  of  the  outstanding  devel¬ 
opments  in  that  phase  of  civil 
engineering,  according  to  the 
ASCE.  “Furthermore,”  says  the 
Society,  “the  use  of  electronics 
will  be  one  of  the  dominant  de¬ 
velopments  in  the  next  quarter 
century.” 

►  MECHANIZATION  .  .  .  Just  a 
few  short  years  ago  people  fre¬ 
quently  asked  us  why  so-called 
printed  circuits,  already  widely 
used  in  military  electronic  appara¬ 
tus,  had  not  yet  made  a  deep  dent 
in  civilian  equipment  design.  We 
told  them  that  in  our  opinion  the 
chief  reason  was  because  they  were 


inflexible;  it  was  too  hard  or  too 
expensive  to  modify  existing 
circuits. 

Now  there  are  signs  that  all  this 
is  changing.  Several  manufactur¬ 
ers  of  radio  and  television  sets  are 
using  such  circuitry  extensively  in 
equipment  already  on  the  market. 
What  has  happened  to  bring  about 
the  change?  Designers  are  begin¬ 
ning  to  concentrate  upon  the  ma¬ 
chinery  for  producing  circuits, 
rather  than  upon  the  circuits  them- 
•selves.  And  they  are  seeing  to  it 
that  the  machinery  is  sufficiently 
flexible  so  that  the  boss  is  not 
nailed  to  the  cross  for  dies  or  other 
appurtenances  every  time  the  engi¬ 
neering  department  wants  to  alter 
wiring. 

At  least  one  large  independent 
research  organization  is  known  to 
have  an  important  contract  calling 
for  development  of  machinery  for 
the  production  of  printed  circuits, 
and  setup  and  alteration  time  is  to 
be  the  criterion.  The  program  still 
has  a  long  way  to  go,  but  it  is  well 
on  its  way. 

►  BAGS  ...  At  this,  the  height  of 
the  convention  and  trade-show 
season,  we  are  reminded  that  a 
friend  of  ours  once  had  occasion  to 
check  the  contents  of  bags  provided 
for  literature  collectors.  Estimat¬ 
ing  the  cost^of  circulars  contained 
therein  at  rock-bottom  prepartion, 
printing  and  paper  prices,  he  came 
up  with  the  startling  statistic  that 
the  average  bag  contained  printed 
matter  valued  at  $17.50! 
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Commercial  eenion  o<  email  electron-beam  eterilixer  tor  research  and  limited 
production.  Mounting  2,000.000-Tolt  generator  on  its  side  permits  use  in  arerage- 
height  room 


High-intenslt7  3.000.000-rolt  electron  sterili¬ 
ser  with  three  charging  belts  and  two  ac¬ 
celeration  tubes.  Electron  power  is  12  kw 


ELECTRON  BEAMS 


High-current  coils  sweep  electron  beam  through  8-<leg  arc  in  air  200  times  per  second  to 
give  uniform  sterilization  of  sealed  products  moving  through  beam  on  high-speed  con¬ 
veyor  l>elt.  Scanning  circuit  includes  elaborate  fail-safe  provisions 


The  use  of  high-energy  elec¬ 
tron  lieams  for  the  steriliza¬ 
tion  of  foods,  pharmaceuticals  and 
sanitary  products  is  being  made 
practical  by  the  Van  de  Graaflf  elec¬ 
tron  accelerator  with  a  scanned 
electron-beam  output.  There  are 
many  inherent  advantages  in  the 
electron-sterilization  process,  as 
shown  in  the  considerable  amount 
of  research*  that  has  been  con¬ 
ducted  to  develop  techniques  for 
treating  materials  with  ionizing 
radiations. 

An  electron  accelerated  by  po¬ 
tentials  of  several  million  volts  is 
capable  of  penetrating  substances 
to  a  considerable  depth.  As  it 
passes  through  the  material,  this 
high-energy  electron  upsets  the  nat¬ 
ural  electrostatic  balance  of  the 
atoms  or  molecules,  ionizing  them 
so  that  their  chemical  relationships 
are  momentarily  altered.  The  com¬ 
plex  high-molecular-weight  chemi¬ 
cal  structures  essential  to  living 


organisms  are  particularly  sensi¬ 
tive  to  this  type  of  ionization.  Its 
results  are  accordingly  fatal  under 
treatment  conditions  producing  far 
less,  and  often  negligible,  effect  on 
nonliving  material. 

Advantages  of  Process 

Interest  in  this  method  of  pre¬ 
serving  and  purifying  foods  and 
drugs  centers  around  the  following 
characteristics : 

(a)  Electron  sterilization  of  a 
product  can  be  done  in  the  final 
sealed  package  without  damage  to 
the  container  and  with  no  possibil¬ 
ity  of  recontamination  prior  to  use. 

(b)  The  temperature  ri.se  in  the 
irradiated  product,  caused  by  the 
bombarding  electrons,  is  negligible 
in  comparison  to  the  temperatures 
needed  for  normal  heat  steriliza¬ 
tion;  foods  can  be  electron-steri¬ 
lized  while  frozen. 

(c)  The  packaged  or  bulk  mate¬ 
rial  to  be  sterilized  can  be  conveyed 


in  an  uninterrupted  flow  beneath 
the  electron  beam,  as  contrasted 
with  the  normal  batch-processing 
method. 

(d)  With  a  properly  regulated 
electron  beam,  complete  sterility 
can  be  reproducibly  assured  in  each 
product. 

(e)  The  electron  dose  received 
by  each  product  can  be  metered, 
thereby  providing  a  continuous  rec-j 
ord  and  control  of  sterility^  _ 

Electron  Accelerator  Design 

A  continuous,  well-collimated 
beam  of  high-energy  electrons  is 
produced  by  a  Van  de  Graaff  elec¬ 
trostatic  accelerator.  This  appara¬ 
tus  has  been  developed  to  commer¬ 
cial  practicality  out  of  the  results 
of  years  of  research  at  Massachu¬ 
setts  Institute  of  Technology  and 
University  of  Wisconsin’.  In  prin¬ 
ciple,  a  controllable  constant  po¬ 
tential  of  millions  of  volts  is 
generated  by  transferring  electric 
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FIG.  3 — ComplRlR  •iRctron-lrradlotlng  syt- 
tRia.  Monual  aad  automatic  moaitorinq  bh- 
ixaros  uniform  itoriliiotion 


FIG.  2 — Elfoct  of  tconniag  on  distribution  of 
ionisation  intensity.  Aroa  undor  both  curros 
is  tho  samo 


FIG.  1 — Oporoting  principle  of  Van  de 
Groafi  electron  occelerator  os  used  for 
sterilising  packaged  products 


Sterilize  Food  and  Drugs 


Phu9ie9  Department 
Uigh  Voltage  Engineering  Corporation 
Cambridge^  Maeaachusetts 


charifes  on  a  rapidly  moving  belt 
from  ground  to  the  inside  of  a 
high-voltage  terminal,  as  shown  in 
Fig.  1.  By  balancing  the  current 
into  the  terminal  with  that  flowing 
back  to  ground  through  potential- 
dividing  resistors  and  an  evacuated 
acceleration  tube,  a  direct  current 
of  electrons  is  accelerated  to  a 
homogeneous  energy  by  the  voltage 
drop  established  between  the  well- 
insulated  high-voltage  terminal  and 
ground.  This  type  of  equipment 
has  been  widely  used  for  the  ac¬ 
celeration  of  electrons  and  positive 
ions  and  for  the  production  of 
x-rays  and  neutrons.  It  finds  ap¬ 
plications  in  cancer  therapy,  indus¬ 
trial  radiography,  nuclear  research, 
radiation  chemistry,  biology  and 
food  technology.  Over  one  hundred 
of  these  electrostatic  accelerators 
are  in  active  use  today  in  research 
laboratories  throughout  the  world. 

A  compact,  two-million-volt  Van 
de  Graaff  electron  accelerator  has 


been  developed  for  use  in  steriliza-  pressurized  housing  6  feet  long  and 
tion  research  and  for  small  produc-  3  feet  in  diameter,  mounted  hori- 
tion-line  irradiation  of  foods  and  zontally  for  installation  in  a  room 
drugs.  This  unit  consists  mainly  of  with  nominal  ceiling  height.  A 

a  voltage  generator  contained  in  a  pressure  of  25  atmospheres  of  ni¬ 

trogen  and  carbon  dioxide  is  used 
to  insulate  the  high  voltages  gen- 
erated  within  the  relatively  small 
pressure  vessel.  Protruding  from 
the  base  of  the  generator  is  the 
grounded  end  of  the  acceleration 
tube,  through  which  high-energ>’ 
electrons  are  impelled  by  the  high 
voltage  inside  the  tank.  For  the 
production  of  penetrating  x-rays, 
these  electrons  are  stopped  by  a 
thick  gold  target  at  the  end  of  the 
tube.  This  target  can  be  retracted, 
however,  to  permit  the  electrons  to 
emerge,  with  negligible  loss  in  en¬ 
ergy,  into  the  atmosphere  through 
a  thin  aluminum  window. 

The  accelerator  produces  0.5  kw 
of  monoenergetic  electron  power  at 
2-mev  energy,  with  an  input  power 
of  4  kw.  About  half  the  input 


Elactron-bMin  sconnar  baing  uaad  for  Ir¬ 
radiation  oi  glau  TioU  containing  pow- 
darad  phannacauticaU  at  rota  of  about 
2  a  sacond  using  small  2-msT  machina 
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FIG.  4 — Scanning  circuit  used  ior  generating  3<nnpere,  200.cpi  eowtooth  current  tor  sweeping  electron  beam  through  controllable  angle 
up  to  8  degrees  to  obtain  uniiorm  irradiation  without  wasting  electron-beam  power  beyond  outlines  oi  the  product.  The  coneeyor-belt 
motion  ptOTides  the  equivalent  oi  vertical  scanning.  To  protect  aluminum  window  agoinst  burning  by  stationary  electron  beam,  full- 


power  is  required  for  controls  and 
for  evacuating  the  electron-accelera¬ 
tion  tube.  The  output  power  pro¬ 
duces  in  materials  an  ionization 
equivalent  to  over  50  million  gram- 
rep  ( roentgen-equivalent-physical 
units)  per  second,  and  can  com¬ 
pletely  sterilize  over  200  pounds  of 
foods  or  drugs  per  hour.  The  2-mev 
electrons  have  a  practical  penetrat¬ 
ing  range  of  about  0.3  inch  in 
water.  This  range  can  be  increased 
to  0.7  inch  by  the  technique  of  bom¬ 
barding  the  product  from  both 
sides.  In  general,  the  range  of  high- 
energy  electrons  in  material  is  pro¬ 
portional  to  the  electron  energy  and 
inversely  proportional  to  the  den¬ 
sity  of  the  material. 

Electron-Beam  Scanner 

The  high-energy  electron  beam, 
as  it  is  normally  propagated  into 
the  atmosphere,  has  a  lateral  in¬ 
tensity  distribution  that  is  roughly 
Gaussian,  as  shown  in  Fig.  2A.  To 
deliver  electron  energy  adequate  for 
sterility  to  all  regions  of  the  prod¬ 
uct,  some  portions  must  receive  an 
overdose,  sometimes  as  high  as  a 
factor  of  four.  If  only  the  central 
region  of  the  beam  is  used,  the  re¬ 
mainder  is  wasted  energy,  causing 
the  process  to  be  uneconomical.  To 
irradiate  a  product  with  any  ap¬ 
preciable  lateral  dimension,  the 
beam  must  be  allowed  to  be  scat¬ 
tered  by  the  atmosphere  or  by  thin 
foils,  to  broaden  the  intensity  dis¬ 
tribution  for  adequate  coverage. 
The  scattering  process  is  extremely 
wasteful  in  energy. 


By  magnetically  deflecting  the 
electron  beam  rapidly  back  and 
forth  before  it  emerges  from  the 
aluminum  window,  the  lateral  in¬ 
tensity  distribution  can  be  con¬ 
trolled.  Accurate  regulation  can  be 
applied  only  to  a  continuous  beam 
of  monoenergetic  electrons,  obtain¬ 
able  with  a  V'an  de  Graaff  accelera¬ 
tor.  A  desirable  mode  of  scanning 
is  the  linear  sawtooth  waveform, 
which  causes  the  electron  beam  to 
be  painted  on  the  moving  product  in 
even  strokes.  Figure  2B  shows  the 
uniform  intensity  di.stribution  ob¬ 
tained  across  the  product  when 
a  .scanned,  concentrated  electron 
beam  irradiates  the  material  di¬ 
rectly  below  the  window. 

The  .scanning  circuit  is  shown  in 
F'ig.  3  and  4.  A  driver  supplies  the 
alternating  current  to  a  pair  of  coils 
surrounding  the  electron  beam  in 
much  the  same  manner  as  in  a  tele¬ 
vision  set.  The  amplitude  is  man¬ 
ually  controllable,  so  that  the 
scanned  beam  can  fit  the  type  of 
product  being  irradiated. 

Scanning  System 

The  most  straightforward  check 
on  the  performance  of  the  .scanning 
circuit  is  to  monitor  the  linearity. 
The  extent  of  the  scan  is  measured 
by  differentiating  the  signal  from 
the  scanning-coil  driver  and  read¬ 
ing  the  rectified  signal  on  a  milliam- 
meter.  ITie  linearity  can  be  checked 
by  obserc’ing  the  differentiated  sig¬ 
nal  on  an  oscilloscope.  Details  of 
the  .scanning-coil  a.ssembly  and  elec¬ 
tron  window  are  showm  in  Fig.  5. 


.\n  oscillation  frequency  of  200 
cps  is  sufficiently  rapid  to  prevent 
intensity  striations  on  materials 
moving  under  the  window  as  fast  as 
30  feet  per  minute.  Higher  fre¬ 
quencies  w'ould  require  heavy-duty 
electron  tubes  to  drive  the  scan¬ 
ning  coils.  At  200-CP8  scanning  fre¬ 
quency  the  coils  carry  about  3 
amperes,  sufficient  to  deflect  a  2- 
mev  electron  beam  through  8  de¬ 
grees.  The  scan  is  limited  to  this 
value  to  prevent  excessive  penetra¬ 
tion  distortion  by  electrons  enter¬ 
ing  the  product  at  an  angle.  At  8 
degrees,  the  effective  penetration  is 
reduced  by  only  1  percent. 

For  practical  purposes  the  width 
of  .scan  on  the  product  depends  only 


FIG.  S — Scanning  auamble  ior  3-niov 
beam.  Electron  currenli  eta  high  ai  6 
ma  have  been  acanned  and  bronght 
into  the  otmoaphere  through  the  window 
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wore  dry-disk  rsctUier  raleosas  relay  whan  scannlnq  current  ioUs,  lhareby  braakinq  cathoda  circuit  oi  accalarotor.  Tachoinatars  on 
conaayor  system  qenerata  powar  to  anarqita  other  protactiTa  relays;  ii  Iha  belt  stops  ior  any  reason,  these  relays  similarly  break  accel¬ 
erator  cathoda  circuit.  Ii  product  bMomes  lanunad  under  electron  beam,  switches  activate  iail-soia  protacthra  relay  system 


on  the  distance  between  the  scan¬ 
ning  coils  and  the  electron  window. 
Scanned  widths  of  over  10  inches 
are  reliably  obtained.  The  thin 
aluminum  of  the  window  is  pre¬ 
formed  into  a  semicylindrical  con¬ 
figuration  to  with.stand  the  atmos¬ 
pheric  pressure  without  -strain.  The 
width  of  the  window  is  one  inch, 
which  is  ample  to  permit  the  3/16- 
inch  diameter  beam  to  emerge. 

Practical  Electron  Sterilixation 

The  reduction  to  practice  of  the 
electron-sterilization  process  de¬ 
pends  on  careful  research  on  in¬ 
dividual  products,  becau-se  of  the 
many  characteristics  which  must  be 
maintained  or  improved  to  .satisfy 


the  consumer  and  to  meet  the  stand¬ 
ards  of  the  Food  &  Drug  Adminis¬ 
tration.  The  potential  advantages 
of  the  electron-sterilization  process 
are  attrai-tive  from  both  the  eco¬ 
nomic  and  the  packaging  view¬ 
points.  Products  that  cannot  norm¬ 
ally  be  sterilized  today  because  of 
their  heat  .sensitivity  may  be  effec¬ 
tively  processed  by  high-energy 
electrons  in  their  final  packages. 

A  complete  Van  de  Graaff  elec¬ 
tron  accelerator  for  sterilization 
research  and  small  production-line 
use  is  being  designed  as  shown  in 
Fig.  6,  with  radiation  protection 
surrounding  only  the  product-treat¬ 
ment  area.  Interlocks  in  the  genera¬ 
tor  circuits  will  shut  the  equipment 


FIG.  6 — Horiiontally  motmled  Van  de  Graaii  accelerator  and  electron  eterlliter  ior 
reeearcb  and  imaU-icale  production,  rated  at  2  mev  and  O.S  kw  e'ectron  output.  Control 
console  le  located  in  adioininq  room.  With  automatic  electronic  control,  tbie 
accelerator  is  capable  oi  continuous  stable  operation  over  extended  periods  oi  time 


off  in  the  event  of  faulty  operation, 
poor  vacuum  or  extraneous  radia¬ 
tion  outside  the  protected  zone. 
Larger  accelerators,  for  heavier 
duty  and  the  irradiation  of  thicker 
products,  are  under  development. 
The  most  recent  achievement  in 
this  field  is  a  3-million-volt  Van  de 
Graaff  accelerator  that  produces 
more  than  12  kw  of  scanned  electron 
power  into  the  atmosphere,  a  con¬ 
tinuous  ionizing  radiation  output 
greater  by  more  than  a  factor  of 
two  than  any  other  machine-pro¬ 
duced  source  in  the  world.  This 
equipment  is  capable  of  sterilizing 
over  5,000  pounds  of  material  per 
hour,  and  can  kill  weevils  and  their 
larvae  in  over  340,000  pounds  of 
flour  per  hour. 

With  apparatus  of  this  .scope,  and 
with  the  technique  of  distributing 
the  ionizing  energy  by  a  scanned 
beam,  the  electron-sterilization  proc- 
e.ss  is,  for  many  products,  in  the 
range  of  commercially  acceptable 
.sterilization  costs.  Even  at  the  pres¬ 
ent  stage  of  development,  total 
treatment  co.sts,  including  capital 
amortization,  are  now  resolved  to  a 
few  cents  per  pound  for  the  small 
units,  and  to  a  few^tenths  of  a  cent 
per  pound  for  the  largest. 


(1)  B.  H  Proctor  and  S.  A.  Guldl>Uth. 
Blectromaicnetic  Radiation  Fundamentals 
and  Their  Application  in  Food  Technolopcy, 
Advoiicea  m  Food  fienearch  Vol.  111. 
edited  by  R.  Mrak  and  O.  F.  Stewart. 
Academic  Press  Inc.,  New  York,  1951 ;  78 
pagfs  containing  174  references. 

(L*)  R.  J.  V’an  de  Oraaff,  J.  (1.  Trump, 
and  W.  W.  Buechner,  Electrostatic  Gen¬ 
erators  for  the  Acceleration  of  ('handed 
Particles,  Reporta  on  Progresa  in  Phyaica, 
Vol.  XI,  Physical  Society,  London.  1948. 
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Broadcasting  TV 


Survey  of  propagation  data  including  experiments  with  tilting  antenna  shows  that  tech¬ 
niques  for  successful  uhf  broadcasting  will  differ  from  those  currently  employed  at  vhf. 
Lack  of  available  power  may  require  unidirectional  transmitting  antennas.  Field  distortion 
indicates  need  for  small-aperture  receiving  antennas 


How  can  radio  energy  be  ef¬ 
fectively  broadcast  in  the  hith¬ 
erto  unexploited  ultrahigh  fre¬ 
quency  range? 

Specifically  the  problem  is  to 
study  propagation  effects  between 
470  and  890  me  and  to  determine 
how  to  achieve  an  effective  as  well 
as  efficient  and  economical  tele¬ 
vision  broadcasting  service.  This 
leads  to  a  consideration  of  the  use 
of  high-gain  transmitting  antennas 
and  examination  of  electric  field- 
intensity  conditions  at  probable  re¬ 
ceiving  sites. 

It  has  been  shown  that  the  dis¬ 
parity  of  such  measured  field 
strengths  with  respect  to  the  pre¬ 
dictions  of  simple  theory  increases 
with  frequency.*  *'*’*  Theoretical  pre¬ 
dictions,  which  must  therefore  be 
used  with  considerable  caution,  are 
useful  in  serving  as  a  reproducible 
reference  and  to  help  explain  some 
of  the  observations  in  a  general 
way. 

Important  theoretical  differences 
will  be  clarified  by  first  examining 
theoretical  field-intensity  relations 
in  both  the  lower  vhf  and  the  upper 
uhf  ranges.  The  theoretical  rela¬ 
tions  so  oversimplify  the  case  that 
practical  field  situations  do  not 
usually  yield  field  strengths  as  high 
as  predicted.  A  field  survey  will  be 
cited  to  illustrate  a  practical  com¬ 
parison  of  measured  with  theo¬ 
retical  data.  It  is  then  shown  that 
the  vertical  beam  of  the  trans¬ 
mitting  antenna  may  become  so 
sharp  as  to  reduce  the  effective  gain 
of  the  antenna  except  at  distance 
ranges  where  the  maximum  of  the 
beam  is  employed. 

This  is  illustrated  in  another 
theoretical  comparison  of  propaga¬ 


tion  at  a  high  and  a  low  frequency 
with  antennas  of  the  same  vertical 
dimensions  and  with  respective  ver¬ 
tical  beams  either  horizontal  or 
tilted  downward.  Experimental 
verification  of  the  improvement  in 
field  strength  available  from  tilting 
is  then  offered  in  a  field  survey.  The 
data  is  divided  into  two  distance 
ranges,  a  close  range  (1  to  5  miles) 
with  important  effects  from  an¬ 
tenna  beam  sharpness  and  tilt  and 
a  far  range  (5  to  21  miles)  which  is 
less  affected  by  these  factors. 

It  is  helpful  to  review  propaga- 


FIG.  1 — Fiald  intantiliei  pradicated  upon 
a  imooth  iphericol  oarth 


FIG.  2 — Froo-ipaco  Tortical  Hold  pattam 
lot  omnidiractional  onlannos  at  S30.2S 
me 


tion  theory  curves  for  two  widely 
separated  frequencies,  85  me  and 
850  me.  Because  the  theoretical 
relations  are  complicated  by  changes 
with  frequency,  there  is  no  strictly 
fair  comparison  where  there  is  wide 
separation  of  frequencies.  Antenna 
power  gain  (for  a  given  horizontal 
radiation  pattern)  is  obtained  by 
compression  of  the  vertical  radia¬ 
tion  pattern  into  a  narrow  vertical 
angle.  This  is  accomplished  by  dis¬ 
tributing  radiation  sources  over  a 
vertical  aperture  with  power  gain 
linearly  related  to  the  length  in 
wavelengths.  The  comparison  of 
widely  .separated  frequencies  is  dif¬ 
ficult  because  two  mutually  exclu¬ 
sive  criteria  need  to  be  satisfied. 

In  such  a  comparison  the  beam 
widths  should  be  the  same  to  make 
the  effects  of  pattern  shape  iden¬ 
tical.  It  seems  fair  to  give  the 
higher-frequency  antenna  the  same 
vertical  physical  dimension  as  the 
low  thereby  making  the  power  gain 
proportional  and  the  vertical  beam 
width  inversely  proportional  to  the 
frequency.  The  first  choice  penalizes 
the  higher  frequency  with  a  smaller 
antenna  than  that  of  the  lower  fre¬ 
quency  and  consequently  less  power 
gain  than  it  could  justly  have.  The 
second  choice  inflicts  a  penalty, 
again  on  the  higher  frequency,  by 
sharpness  of  the  beam  which  may 
adversely  affect  close-in  coverage. 

It  will  be  assumed  that  trans¬ 
mitting  antennas  have  the  same 
heights  above  smooth  spherical 
earth  and  the  same  vertical,  effec¬ 
tive  apertures.  Both  antennas  con¬ 
sist  of  uniform,  cophased  current 
sheets.  Transmitter  power  outputs 
are  equal,  and  filters,  diplexers,  and 
transmission  lines  are  assumed  to 
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be  lossless.  Because  the  850-inc 
antenna  is  ten  times  as  many  wave- 
len^rths  in  its  vertical  dimension  as 
the  85-mc  antenna,  the  high-fre¬ 
quency  antenna  free  space  gain  will 
be  theoretically  10-db  greater  than 
that  of  the  low-frequency  antenna. 
Thus,  in  Fig.  1  curves  (A)  and 
(B),  very  substantially  higher 
fields  are  shown  for  the  higher  fre¬ 
quency,  10  db  of  which  is  attrib¬ 
utable  to  antenna  gain. 

Phasing  Improvement 

In  addition  to  the  improvement 
from  greater  transmitting  antenna 
gain  (10  db)  there  is  theoretical 
improvement  from  more  favorable 
pha.se  relations  at  the  higher  fre¬ 
quency.  This  occurs  because  at  a 
given  receiving  antenna  height 
(within  the  range  of  heights,  that 
are  of  concern)  the  earth-reflected 
and  direct  rays  are  more  nearly  in 
phase  at  the  higher  frequency. 
Thus  according  to  Fig.  1,  curves 
(B)  and  (C),  the  higher-frequency 
antenna  yields  greater  fields  even 
when  both  antennas  have  the  same 
gain. 

To  evaluate  the  theoretical  curves 
of  Fig.  1  it  is  assumed  further  that 
the  receiving  antennas  have  the 
same  effective  apertures,  in  which 
case  equal  field  strengths  produce 
equal  receiver  terminal  voltages. 
The  receiving  transmission  lines 
are  assumed  lossless,  and  the  re¬ 
ceivers  have  the  same  noise  factors. 

Under  the  idealized  postulated 
conditions,  television  receiver  per¬ 
formance  with  respbct  to  thermal 
noise  in  the  picture  is  predicted  by 
the  two  field-strength  curves.  Thus 
the  difference  of  the  two  curves 
(A)  and  (B)  represents  improve¬ 


TUting  antenna  boom  wae  mounted  eertically  on  Succett  Hill  tower  near  Bridgeport. 
Conn. 


ment  of  theoretical  performance  of 
850  me  over  85  me.  Along  a  line 
between  one  and  twenty  miles 
range,  theoretically  the  median 
850-mc  field  strength  will  be  28  db 
greater  than  the  corresponding 
median  for  85  me  for  the  specified 
conditions. 

Smooth-Earth  Calculation 

The  theoretical  field-strength 
curves  have  been  calculated  for 
smooth  spherical  earth,**  by  K.  A. 
Norton  and  others.  The  measured 
field  data'  more  closely  approach 
this  smooth-earth  theoretical  data 
at  85  me  than  at  850  me.  This  may 
be  taken  as  evidence  that  the  postu¬ 
lated  theoretical  conditions  are 
more  adequately  satisfied  under 
practical  operating  conditions  at 
1 85  me  than  at  850  me.  However, 


sufficient  smoothness  to  corroborate 
simple  theory  has  also  been  ob¬ 
tained  under  special  conditions  at 
530.25  me  and  850  me. 

Other  data  measured  under  more 
typical  receiving  conditions  have 
shown  wide  departure  from  smooth 
spherical  earth  theory.  An  analysis 
of  data  shown  in  “Comparative 
Propagation  Measurements;  Tele¬ 
vision  Transmitters  at  67.25,  288, 
510,  and  910  megacycles’"  will 
show  that  for  a  specified  effective 
radiated  power  the  median  field  in¬ 
tensity  is  actually  inversely  propor¬ 
tional  to  frequency  under  some  con¬ 
ditions. 

Because  of  the  present  diflSculty 
in  obtaining  high  transmitter 
power  at  ultrahigh-frequencies  and 
the  apparent  propagation  handi¬ 
caps,  it  seems  reasonable  to  make  a 
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FIG.  3 — City  field  inteniity  for  1  kw  erp  (boied  on  actual  13.9-lrw 
erp)  at  530.2S  me 
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careful  study  at  range.s  relatively 
clo.se  to  the  transmitter.  A  distance 
range  of  one  to  five  miles  was 
chosen  for  special  .study  since  this 
range  has  special  interest  and  can 
encompass  a  city  in  the  order  of 
several  hundred  thou.sand  popula¬ 
tion.  The  frequencies  used  are 
5S0.25  me  and  850  me.  The  530.25- 
mc  transmitting  antenna,  which 
was  described  in  a  previous  investi¬ 
gation’  of  the  performance  of 
KC2XAK,  is  omnidirectional  and 
has  a  gain  of  12.4  db  referred  to  a 
half-wave  dipole.  The  vertical  radia¬ 
tion  pattern  is  .shown  in  Fig.  2.  The 
850-mc  antenna,  illustrated,  is  uni¬ 
directional  and  has  a  gain  of  19.2 
db.  The  horizontal  radiation  pat¬ 
tern  is  65  degrees  at  the  half-field 
points  and  the  vertical  pattern  is 
shown  in  Fig.  8A. 

The  theoretical  smooth-plane- 
earth  fields  for  the  two  frequencies 
and  the  respective  antenna  heights 
are  shown  in  Fig.  3  and  4.  The 
curves  designated  (A)  in  the  two 
figures  were  calculated  by  assuming 
that  the  antennas  had  no  vertical 
directivity  and  adding  in  db  the  re¬ 
spective  nominal  antenna  gains.  An 
antenna  with  gain  independent  of 
vertical  angle  is  thus  supposed. 
Such  a  procedure  might  have  been 
valid  at  low  frequencies  for  aper¬ 
tures  commonly  used. 

Because  of  the  vertical  directiv¬ 
ity  of  the  antennas,  however,  it  will 
be  necessary  with  the  530.25-mc 
and  850-mc  antennas  to  reduce  the 
theoretical  fields  by  an  antenna- 
pattern  factor  as  has  been  done  for 
curves  designated  (B),  Fig.  3  and 


4.  The  field  intensities  were  meas¬ 
ured  along  a  line  through  Bridge¬ 
port,  Connecticut,  at  the  maximum 
of  the  pattern,  using  a  method  to 
be  described  below.  The  normalized 
measured  fields  are  also  shown  in 
Figs.  3  and  4.  The  530.25-mc  meas¬ 
ured  data  is  lower  than  the  theore¬ 
tical  curve  by  a  median  value  of 
13  db  along  the  one-to-five-mile 
line. 

The  850-mc  measured  data  is  cor¬ 
respondingly  17  db  below  its  theo¬ 
retical  curve.  This  means  that  50 
per  cent  of  the  measured  field 
strengths  are  lower  than  the 
smooth  -  plane  -  earth  theoretical 
curves  by  the  specified  value  or 
more.  It  should  be  remembered  in 
comparing  measured  data  of  the 
two  frequencies  with  their  respec¬ 
tive  theoretical  curves  that  propa¬ 
gation  from  the  530.25-mc  antenna 
may  have  been  favored  by  its 
greater  height. 

Although  exhibiting  reduction  of 


FIG.  S — Theoretical  curves  ior  1-kw 
transmitter  using  250-ioot  antenna  and 
receiver  at  10  ieet.  Curves  A  and  O  are 
vertical  pattern  ior  maximum  field  at  all 
distances;  curves  B  and  C  are  for  sero 
tilt:  C  is  for  1.2S-degree  downward  tilt 


field  strength  at  the  distance  range 
of  the  null  of  the  vertical  pattern, 
the  close-in  coverage  of  KC2XAK 
was  quite  adequate.  The  erp  was 
13.9  kw  or  11.4  db  above  1  kw. 
By  adding  11.4  db  to  the  measured 
data  of  Fig.  3,  the  null  of  the  ver¬ 
tical  pattern  yielded  close  to  grade- 
A  .service  of  74  db  above  1  (av  pet- 
meter. 

Effective  Power  Concept 

The  importance  of  the  antenna’s 
vertical  directivity  has  been  shown 
in  Fig.  3  and  4.  Substantial  reduc¬ 
tion  in  theoretical  field  strength  re¬ 
sults  from  sharpness  of  the  vertical 
beam  of  the  transmitting  antenna. 
There  is  evidently  need  to  review 
the  meaning  of  effective  radiated 
power.  The  effective  radiated  power 
is  commonly  considered  to  be  the 
transmitter  power  increa.sed  by  the 
free-space  maximum  gain  of  the 
transmitting  antenna  and  is  not. 
under  the  conditions  here  described, 
really  effective  radiated  power. 

The  theoretical  data  of  Fig.  3 
and  4  suggest  beam  tilting  for  im¬ 
proving  coverage  in  a  limited  dis¬ 
tance  range  by  aiming  the  maxi¬ 
mum  of  the  vertical  radiation  pat¬ 
tern  at  some  point  within  the  range 
served  by  the  transmitter.  In  this 
manner  the  nominal  effective  radi¬ 
ated  power  becomes  actually  real¬ 
ized  within  some  limited  but  useful 
range.  Such  a  beam-tilting  pro¬ 
cedure  has  been  used  in  a  number 
of  instances  but  usually  there  has 
been  no  opportunity  to  study  the 
results. 

To  look  Into  the  possibilities  of 
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l>eain  tiltinK,  another  comparison  of 
the  theoretical  fields  at  850  me  and 
85  me  will  be  made.  Assume  an 
850-mc  antenna  of  45X  vertical 
dimension  and  an  85-mc  antenna  of 
4:5X  vertical  dimension.  The  ver¬ 
tical  radiation  patterns  will  be 
as  calculated  for  a  constant  co¬ 
phased  current  sheet,  Fijr.  11. 
The  jrains  will  be  17.75  db  and 
7.75  db  respectively  with  the  verti¬ 
cal  physical  dimensions  the  same 
for  the  two  antenna.s. 

Calculating  the  smooth-plane- 
earth  fields  in  the  l-to-5  mile  range 
produces  curves  (A)  and  (D)  of 
Fig.  5.  It  has  been  assumed  that 
the  antenna  gain  is  fully  realized  as 
it  would  be  if  the  antenna  maxi¬ 
mum  were  aimed  by  tilting  at  the 
receiving  antenna  in  every  instance. 

If  the  beam  is  aimed  horizontally 
as  in  conventional  practice,  the 
field-strength  curves  are  shown  in 
Fig.  5B  and  5E.  At  85  me  the  re¬ 


sulting  reduction  in  field  is  negligi¬ 
ble,  but  at  850  me  the  field  is 
considerably  below  that  obtainable 
by  tilting  the  beam. 

Since  for  a  broadcast  service,  the 
antenna  cannot  be  tilted  a  different 
amount  for  every  distance  along  the 
l-to-5  mile  radial  line,  there  must 
be  a  compromi.se.  Suppose  the  850- 
mc  antenna  is  arbitrarily  tilted 
down  1.25  deg.,  then  curve  (C) 
describes  the  theoretical  field.  It 
can  be  seen  in  Fig.  5  that  in  a 
l.l-to-4.3-mile  range  the  theoretical 
field  is  increased  by  tilting  the  an¬ 
tenna  down  1.25  deg.  At  greater 
distance  there  will  be  reduction  of 
field,  which  is  the  price  paid  for  im¬ 
proved  field  from  1  to  4.3  miles. 

Beam  Tilting  Experiments 

To  learn  if  the  improvement  in 
performance  predicted  by  the  the¬ 
ory  can  in  fact  be  realized  in  a 
practical  situation,  beam-tilting 
patterns  were  made  at  530.25  me 
and  850  me.  The  antennas,  mounted 
as  in  Fig.  6,  were  49  feet  in  height, 
which  is  26.4/.  at  the  lower  and 
42.3).  at  the  higher  frequency.  The 
850-mc  antenna  has  been  described 
above.  The  530.25-mc  antenna  con¬ 
sisted  of  another  .set  of  dipoles  pre¬ 
viously  mounted  on  the  .same  frame 
with  the  horizontal  pattern  nearly 
the  .same  as  that  for  the  850-mc 
antenna  and  the  vertical  pattern  as 
shown  in  Fig.  7A.  Unidirectional 
antenna.s  were  used  to  eliminate 
supporting  tower  effects.  Mechan¬ 
ical  rather  than  phase-shift  tilting 
was  used  for  ease  of  measurement 
of  tilt  angles.  This  involved  a  single 
measurement  of  the  vertical  radia¬ 


tion  pattern  and  a  simply  obtained 
tilt  calibration. 

Similar  beam  tilting  could  have 
been  accomplished  by  phase  .shifting 
with  the  attendant  complications  not 
warranted  for  this  experiment.  To 
facilitate  measurements  the  beam 
was  tilted  periodically  ±  6  deg 
over  a  6-minute  period.  The  trans¬ 
mitter  was  keyed  off  10  seconds 
once  during  each  tilting  cycle  to 
communicate  to  the  receiving  site 
the  time  of  an  exactly  predeter¬ 
mined  angular  position  of  the 
transmitting  antenna.  In  this  man¬ 
ner  recordings  of  relative  field 
strength  as  a  function  of  time  could 
be  made  at  any  receiving  site  with 
a  recorded  time  reference.  From  a 
tilt-angle-versus-time  calibration  of 
the  transmitting  antenna,  the  rela¬ 
tive  field  intensity  as  a  function 
of  tilt  angle  could  thus  be  readily 
determined. 

Data  obtained  in  this  manner  for 
both  frequencies  are  shown  in  Fig. 

7  and  8.  It  was  found  that  in  the 
city  and  at  distances  up  to  about  20 
miles  the  field  intensity  maximized 
with  the  free-space  beam  aimed  at 
the  receiving  antenna.  It  was  also 
learned  that  at  distances  well  be¬ 
yond  line-of-sight,  90  miles  and  140 
miles,  the  field  maximized  with  the 
transmitting  antenna  beam  aimed 
horizontally.  Figure  9  shows  the 
90-mile  patterns,  which  were  rec¬ 
orded  under  unusually  high  field- 
strength  conditions. 

To  profit  from  these  facts  the  ■ 
850-mc  antenna  beam  was  tilted  ; 
down  1.3  deg  to  direct  horizontally 
the  first  null  above  the  main  beam.  '■ 
The  improvement  in  field  strength  , 


FIG.  7 — Unidliacttonol  S30.2S-inc  onlanno  IrM-ipoc*  il«Id  pattam  FIG.  8 — UnkUraclionoI  ftSO-mc  antenna  itee-tpace  UeU  pottera 

lot  (A)  elevation  SO  ieet  at  12  milei  (B)  at  3  miles  (C)  and  1.1  miles  (A)  elevation  20  ieet  at  IS  miles  (B)  120  lest  at  3.7  miles  (C)  and 

(D)  itom  the  transmitter  ftO  ieet  1.2  miles  (D) 
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FIG.  9 — Till  pottern.  S30JS  me  ot  90 
milei.  aleration  50  ie«t  (A)  and  ioi 
850  me  (B) 


FIG.  10 — Eiieet  oi  beam  tilting  irom  on- 
lenna  330  ieet  high  lilted  downward* 
1.3  deg 


I _ ELEVATION  ANGLE  IN  OEGBEES  [ 

FIG.  11 — Freeepace  radiation  pattern* 
lor  eon*lant  cophased  eurrent  distribu¬ 
tion 


horizontal  plane  in  free  space 


FIG.  12— Propagation  eurres  oi  Fig.  13 
are  based  upon  these  antenna  ehor- 
aeteristies 


in  the  l-to-5-mile  range  from  tilt¬ 
ing  is  shown  in  Fig.  10.  The  median 
value  of  improvement  was  11  db. 
From  recordings  of  field  strength 
at  90  miles  the  tilting  also  yielded 
a  reduction  of  troposphere-propa¬ 
gated  field  in  the  order  of  12  db  be¬ 
cause  the  vertical  radiation  pattern 
null  was  directed  horizontally. 

Beam  Tilting  In  Free  Space 

The  tilt  patterns  of  Fig.  7  and  8 
look  .somewhat  like  free-space  theo¬ 
retical  patterns  that  would  be  meas¬ 
ured  in  an  imaginary  plane  in  free 
space  below  the  tran.smitting  an¬ 
tenna.  In  Fig.  11  are  free-space 
calculated  patterns  for  various 
apertures.  Relative  field  versus  dis¬ 
tance  for  these  theoretical  patterns 
as  calculated  for  a  plane  h  feet 
below  the  transmitting  antenna,  see 
Fig.  12,  are  shown  in  Fig.  13. 

The  antenna  pattern  for  a  45). 
aperture  and  the  transmitting  an¬ 
tenna  height  250  feet  cooresponds 
approximately  to  the  pattern  and 
height  for  the  850-mc  surveyed 
radial.  A  reasonable  correspondence 
for  improvement  from  tilting  be¬ 
tween  measured  data  of  Fig.  10  and 
the  free-space  theoretical  data  of 
Fig.  13  will  be  seen.  Reference  to 
the  plane-earth  theoretical  data  of 
Fig.  4  may  also  be  made. 

The  propagation  curves  of  Fig. 
13  illu.strate  the  range  of  array 
apertures  and  heights  for  which  the 
sharpness  of  the  vertical  radiation 
pattern  may  be  of  concern.  The 
limitations  of  beam  tilting  are  also 
“vident. 

It  may  be  concluded  from  fore¬ 
going  measured  data  and  theo¬ 
retical  considerations  that  for 
limited-area  coverage  of  improved 
efficiency  and  for  reduced  tropo¬ 
spheric  signals  (at  least  some  of 
the  time)  uhf  transmitting  an¬ 
tennas  can  be  designed  to  take  ad¬ 
vantage  of  narrower  vertical  beams 
+han  heretofore  used. 

Shaped  Beam  Antennas 

The  field  intensity  throughout 
the  area  to  be  served  should  prob¬ 
ably  be  constant.  This  assumes  that 
there  will  be  no  high  interference 
zones.  The  experience  with  vhf  tele¬ 
vision  has  been  that  the  downtown 
city  areas  require  higher  field 
strengths  than  the  suburban  areas. 


The  lessened  interference  at  higher 
frequencies  from  local  sources 
makes  it  appear  likely  that  the  same 
requirement  need  not  be  imposed 
on  uhf  television. 

The  beam  -  tilting  experiments 
show  how  average  field  di.stribu- 
tions  in  an  area  the  size  of  a  fair¬ 
sized  city  depend  on  vertical  beam 
shape.  It  follows  that  one  may  some¬ 
times  use  specially  shaped  vertical 
beams  to  obtain  constant  field 
strength  in  a  limited  area.  A  some¬ 
what  idealized  free-space  vertical 
radiation  pattern  is  shown  in  Fig. 
14A,  which  in  a  plane  500  feet  below 
the  antenna  yields  nearly  constant 
field  from  0  to  6  miles,  as  in  Fig. 
15A  and  reduction  of  troposphere 
propagated  field. 

A  similar  but  conventional  radia¬ 
tion  pattern  main  beam  is  also 
shown  in  Fig.  14B  and  the  resulting 
field  as  a  function  of  distance  for 
h  =  500  feet  and  tilt  angle  =  0  is 
given  in  Fig.  15B.  This  would  be 
the  coverage  data  of  conventional 
practice.  The  efficiency  of  the 
shaped  pattern  for  limited-area  cov¬ 
erage  is  quite  apparent  by  compari¬ 
son  in  Fig.  15  with  curve  (B)  and 
the  coverage  data  of  Fig.  15C  for 
a  tilted  conventional  beam.  The  ad¬ 
ditional  feature  of  reduction  of 
tropospheric  propagated  fields  could 
be  advantageous  in  allocations. 

Unidirectional  Telecasting 

In  the  establishment  of  any 
broadcast  service  the  choice  of  the 
radiation  pattern  is  governed  both 
by  the  location  of  the  antenna  and 
the  service  area  that  it  is  desired  to 
cover.  In  the  vhf  range  the  common 
practice  has  been  to  use  an  omni¬ 
directional  antenna  placed  on  the 
highest  available  structure  centered 
in  the  service  area. 

Although  one  might  conclude 
that  the  same  factors  would  govern 
the  choice  of  a  site  for  the  uhf 
range  there  are  several  reasons  that 
.strongly  indicate  some  use  of  uni¬ 
directional  radiating  systems.  The 
most  obvious  reason  is  that  a 
number  of  stations  will  be  forced 
to  find  locations  on  one  side  of  their 
service  area  because  of  the  lack  of 
suitable  structures  centrally  located 
or  because  of  the  financial  problems 
associated  with  constructing  one. 
Although  we  lack  a  comprehensive 


106 


November,  1952  — ELECTRONICS 


study  of  all  the  propagation  factors 
involved  in  such  a  situation  we  do 
have  sufficient  experimental  data  to 
indicate  that  adequate  coverage  can 
be  obtained  with  such  an  arrange¬ 
ment. 

In  general  the  technical  and  con¬ 
structional  problems  of  building  a 
high-gain  uhf  unidirectional  an¬ 
tenna  are  considerably  easier  than 
for  an  omnidirectional  antenna. 

Becau.se  tilting  for  improved  cov¬ 
erage  in  a  limited-distance  range 
may  be  accomplished  with  either 
uni-  or  omnidirectional  antennas 
mechanical  or  pha.se-shift  tilting 
can  readily  be  used  with  the  former 
types  while  the  latter  antennas  will 
usually  require  phasing  networks. 

The  concept  of  designing  a  tele¬ 
casting  .system  to  serve  a  specified 
area  with  constant  field  strengrth 
can  be  employed  with  either  type 
but  the  indications  are  that  it  can 
more  easily  be  accomplished  with  a 
unidirectional  type  of  antenna. 

It  cannot  be  emphasized  too 
strongly  that  the  problems  asso¬ 
ciated  with  uhf  coverage  should  be 
approached  without  bias.  Experi¬ 
ence  and  practice  of  vhf  are  not  an 
adequate  guide  for  procedures  in 
this  new  range.  The  compelling 
reason  that  makes  serious  con¬ 
sideration  of  unidirectional  tele¬ 
casting  as  well  as  other  innovations 
advisable  is  the  present  technical 


difficulty  of  obtaining  sufficient 
radiated  power  to  perform  on  a  par 
with  vhf  systems. 

Measurements  Beyond  Five  Miles 

Field-strength  measurements  be¬ 
yond  five  miles  are  shown  sepa¬ 
rately  from  the  l-to-5-mile  data 
because  with  the  conventional  prac¬ 
tice  of  aiming  the  beams  horizon¬ 
tally  the  received  signals  come  from 
on  or  near  the  maximum  of  the 
vertical  pattern.  This  was  the  re¬ 
sult  of  the  choice  of  transmitting 
antenna  heights  and  the  vertical 
beam  widths.  From  5  to  20.7  miles 
the  average  terrain  elevation  was 
80  feet.  The  530.25-mc  antenna  was 
340  feet  and  the  850-mc  antenna 
260  feet  above  the  average  5-to- 
20.7-mile  terrain  elevation. 

The  smooth  spherical  earth  theo¬ 
retical  field  strengths  and  the  meas¬ 
ured  data  are  shown  in  Fig.  16  and 
17.  The  530.25-mc  measured  data 
have  a  median  value  of  19  db  below 
the  theoretical  curve.  The  850-mc 
data  are  correspondingly  25  db  be¬ 
low  the  theoretical  curve.  The  dif¬ 
ference  between  19  and  25  db  may 
be  in  part  due  to  more  favorable 
propagation  conditions  from  the 
higher  530.25-mc  antenna  because 
of  its  greater  height. 

Also  shown  in  Fig.  17  are  the 
measured  field-strength  data  with 
the  850-mc  beam  tilted  down  1.3 


FIG.  13 — Fr««-spac*  propaqaUon  ior  antenna  characteristics  shown  in  Fiq.  12  and 
explained  in  text 


FIG.  14 — Free-space  vertical  Held  pot- 
terns  ior  SO-wavelen^h  apertnre 


deg.  The  median  value  .of  reduction 
cost  of  the  11-db  increase  in  median 
field  strength  that  was  measured  in 
mile  range  was  5  db.  This  is  the 
the  l-to-5-mile  range. 

Method  of  Making  Survey 

The  ultimate  objective  in  field 
surveying  is  to  study  the  capability 
of  a  given  transmitter  and  trans¬ 
mitting  antenna  to  serve  the  homes 
of  the  area  in  question  with  useful 
television  signals.  For  this  purpose 
no  fully  satisfactory  method  of 
sampling  fields  in  a  uhf  survey  has 
been  devised.  A  method  used  in  vhf 
surveys  is  to  make  continuous  rec¬ 
ordings  from  which  sector  medians 
are  plotted.  The  radial  plots  of 
sector  medians  are  used  to  derive 
constant-field  contours.  Experience 
indicates  that  the  use  of  these 
methods  in  the  uhf  range  will  be 
misleading. 

Some  observations  about  the 
nature  of  uhf  fields  in  and  above 
a  residential  area  will  help  to  choose 
a  sensible  method  of  making  the 
survey  measurements  and  show  in¬ 
adequacies  of  vhf  methods.  Of  great 
importance  is  the  fact  that  even 
in  sparsely  settled  residential  areas 
the  field  distributions  are  exceed¬ 
ingly  complicated.  Every  object  in 
sight  apparently  contributes  to  the 
net  field  either  by  reflection  or  dif¬ 
fraction.  In  a  locality  consisting  of 
well-spaced  one-story  houses  rela¬ 
tive  receiver  terminal  voltages  as 
a  function  of  position  along  a 
straight  line  are  shown  in  Fig.  18A. 
At  a  40-foot  height,  which  is  25 
feet  or  more  above  the  roof  tops, 
there  is  apparently  as  much  varia- 
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FIG.  15 — Fre«-ipace  iisld  inteniity  in 
plane  500  feat  below  antenna 

tion  as  at  10  feet.  These  data  are 
typical:  in  fact,  one  may  usually 
expect  comparable  or  greater  varia¬ 
tions  in  a  city.  Terminal  voltage  as 
related  to  height  in  Fig.  18C  shows 
similar  quite  unpredictable  varia¬ 
tions. 

An  ideal  receiving  site  would 
have  field  strength  proportional  to 
height,  substantially  constant  field 
strength  in  any  horizontal  plane, 
and  constant  phase  in  a  plane 
normal  to  the  line  of  propagation. 
Under  these  conditions  the  field 
strength  indicated  by  either  a  di¬ 
pole  or  an  array  will  be  the  same 
provided  the  ratio  of  the  height  of 
the  array  to  its  vertical  aperture  is 
large. 

With  di.storted  fields  as  usually 
encountered,  a  dipole  indicates  a 
field  strength  that  is  extremely 
variable  with  position.  An  array 
exhibits  normal  gain  only  with  the 
ideal  receiving  conditions.  Thus, 
the  two  antennas  will  indicate  dif¬ 
ferent  apparent  field  strengths. 

A  little  consideration  of  the 
nature  of  reflections  from  a  simple 
planar  reflector  in  free  space  will 
help  to  show  why  the  effectiveness 
of  receiving  antennas  diminishes 
with  frequency.  Such  a  reflector,  if 
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perpendicular  to  the  line  of  propa¬ 
gation,  produces  standing  waves 
with  maxima  every  half  wavelength 
in  space.  The  reflector  acts  like  a 
uniformly  excited  antenna  and  thus 
the  standing  wave  produced  will 
exist  in  a  space  corresponding  in 
shape  to  the  radiation  pattern  of 
such  an  antenna.  Thus,  a  given  re¬ 
flector  produces  a  beam  of  stand¬ 
ing  waves  that  increases  in  sharp¬ 
ness  with  frequency. 

The  evidence  from  probing  at 
receiving  sites  at  say  850  me,  is 
that  the  field  distributions  are  ex¬ 
ceedingly  complicated  configura¬ 
tions  as  if  many  reflecting  objects 
made  contributions  to  the  net  field. 
To  again  compare  850  me  and  85 
me,  one  may  reasonably  consider  a 
half  wavelength  85-mc  dipole  as  a 
standard.  An  850-mc  antenna  to 
deliver  the  same  terminal  voltage  if 
exposed  to  a  uniform  field  distribu¬ 
tion  requires  10  times  the  area  (in 
square  wavelengths)  of  uniform 
field  as  the  85-mc  antenna. 

Antenna  Comparisons 

Having  started  with  an  antenna 
that  was  practical  at  85  me  because 
it  required  a  relatively  small  area 
of  uniform  field  (in  square  wave¬ 
lengths)  it  becomes  evident  that  in 
fields  as  commonly  distorted  by  re¬ 
flecting  objects  and  diffraction  the 
comparable  850-mc  antenna  will 
suffer  from  field  distortion  because 
it  will  require  a  much  larger  area 
of  uniform  field  (again  in  .square 
wavelengths). 

At  a  given  receiving  site  one  may 
either  probe  with  a  small  antenna 
for  maxima  of  the  field  distribution 
or  use  an  unwieldly,  large  antenna 
that  will  ordinarily  be  subjected  to 


fields  so  far  from  the  uniform  field 
for  which  it  was  designed  as  to  be 
rendered  almost  useless.  A  small 
unidirectional  antenna  like  a  half¬ 
wave  dipole  employing  a  sheet  re¬ 
flector  appears  to  be  a  reasonable 
compromise  and  such  antennas  were 
used  in  all  measurements  described. 
This  antenna  may  reduce  many  re¬ 
flected  components  of  field  and  does 
not  require  a  large  area  of  uniform 
field. 

The  amount  of  probing  done  at 
each  site  in  a  field  survey  is  arbi¬ 
trary  and,  of  course,  will  affect  the 
results.  The  maximum  receiver 
terminal  voltage  obtainable  along  a 
25-foot  line  10  feet  above  the 
ground  has  been  cho.sen  as  a  prac¬ 
tical  value  from  which  to  compute 
effective  field  strength.  A  similar 
amount  of  probing  may  ordinarily 
be  done  on  the  roof  of  a  house  in 
actual  installations  if  found  neces¬ 
sary. 

The  receiving  antenna  for  the 
survey  should  be  on  the  roof  tops 
but  since  this  is  impractical,  it  ap¬ 
pears  that  a  ten-foot  height  above 
ground  is  as  good  a  value  as  can  be 
used  and  has  the  advantage  of  con¬ 
venience  for  automobile  measure¬ 
ments.  Peak  values  are  here  used 
instead  of  the  more  usual  medians 
because  peaks  are  available  for  use 
in  practical  installations  and  the  in¬ 
effectiveness,  bulk,  and  cost  of 
large-aperture  antennas  make  it 
likely  that  small  antennas  will  be 
used  ultimately  in  most  installa¬ 
tions. 

Field  vs  Receiving  Antenna 
Height 

The  theoretical  relationship  of 
field  and  height  becomes  increas- 
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itiKly  complicated  at  heights  and 
distances  that  here  concern  us,  as 
frequency  is  increased.  Smooth, 
curved-earth  theory  yields  the 
curves  of  Fig.  19  for  850  me  and 
85  me.  Transmitting  antennas  hav¬ 
ing  the  same  vertical  radiation  pat¬ 
terns  of  circular  form  have  been 
a.ssumed. 

Field  measurements  under  the 
most  ideal  conditions  confirm  the 
theoretical  relations  but  with  sur¬ 
roundings  ordinarily  encountered 
at  receiving  sites  no  such  simple 
relations  exist.*  If  there  is  any  con¬ 
nection  at  all  between  the  idealized 
theory  and  the  actual  field-height 
relations  commonly  existing,  it  is 
well  obscured  by  diffraction  and  re¬ 
flection  from  nearby  objects. 

Summary  of  Tests 

The  establishment  of  television 
broadcasting  service  in  the  uhf 
range  must  contend  with  different 
fundamental  limitations  than  those 
of  vhf  broadcasting:  (1)  uhf  propa¬ 
gation  is  demonstrably  poorer 
under  practical  receiving  conditions 
than  predicted  by  .smooth-spherical- 
earth  theory;  (2)  vertical  beam 
sharpness  reduces  the  effectiveness 
of  the  power  gain  of  large-aperture 
high-frequency  broadcasting  an¬ 
tennas;  (3)  field  distortion  reduces 
the  effectiveness  of  large-aperture 
receiving  antennas. 

Important  differences  with  re¬ 
spect  to  lower  frequencies  that  may 
be  advantageous  for  uhf  telecasting 
are;  (1)  unidirectional  telecasting 
is  more  easily  accomplished  in  the 


uhf  range  than  previously  at  lower 
frequencies  so  that  unidirectional 
antennas  will  probably  find  increas¬ 
ing  application;  (2)  The  lack  of 
man-made  interference  in  the  uhf 
range  is  of  importance  and  may  af¬ 
fect  the  approach  to  uhf  telecasting 
by  relaxing  the  usual  requirement 
of  higher  field  strength  in  built  up 
areas. 

To  compensate  for  inherent 


FIG.  19 — Smcoth-tph*rica|.«arth  iiald  ia- 
lanaity  based  upon  1  kw  stp  irom  a 
dipols  antsneo 


limitations  of  conventional  prac¬ 
tice,  beam  tilting  and  shaping  can 
evidently  be  employed.  Tilting  and 
shaping  techniques  may  be  desir¬ 
able  for  three  reasons:  (1)  im¬ 
proved  system  efficiency  (more  re¬ 
ceiving  sites  get  usable  signals) ; 
(2)  field  strength  may  be  made  in¬ 
dependent  of  distance  in  the  service 
area;  (3)  troposphere-propagated 
signals  may  be  reduced.  V'ertical 
half-field  beam  widths  in  the  order 
of  two  degrees  become  possible  and 
may  be  practical  if  properly  em¬ 


ployed,  to  improve  system  perform¬ 
ance  in  the  uhf  range. 

There  are  still  unresolved  ques¬ 
tions  about  uhf  broadcasting.  We 
can  be  a.ssured,  however,  that  there 
will  be  uhf  television  service  on  a 
large  scale.  The  feasibility  has 
been  convincingly  demonstrated  by 
KC2XAK  in  Bridegport.  Proper  use 
of  high  towers,  high  tran.smitting 
antenna  gains,  and  shaped,  tilted 
l)eams  will  be  of  increasing  im¬ 
portance. 
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Experimental 


A  low-power  uhf  television  transmitter  installed  at  Stratford.  Conn.^  near  Bridgeport  for 
propagation  and  antenna  tests  uses  a  triode  grounded-grid  power-output  tube  and  single- 
tuned  cavity.  Neutralization  suitable  for  cavity  circuits  is  detailed 


Late  in  1949,  RCA  afid  NBC  put 
I  into  operation  in  Bridgeport, 
Connecticut,  an  experimental  uhf 
television  transmitter.  Station 
KC2XAK,  operating  in  the  fre¬ 
quency  band  529-535  me.*  In  the 
period  of  over  two  years  that  it  was’ 
in  operation  a  great  deal  of  infor¬ 
mation  about  many  phases  of  uhf 
television  has  been  obtained.”  In 
the  case  of  the  beam-tilt  experi¬ 
ments  by  Peterson  and  Epstein,  the 
data  from  the  low  end  of  the  uhf 
television  band  was  obtained  using 
the  KC2XAK  transmitter.  It  was 


felt  desirable  to  continue  these  ex¬ 
periments  in  the  upper  end  of  the 
band  for  the  purpose  of  obtaining 
comparative  data.  Accordingly  a 
television  transmitter  for  the  upper 
end  of  the  band  was  built  and  in¬ 
stalled,  under  the  call  letters 
KC2XCY,  in  the  same  building  as 
KC2XAK.  The  carrier  frequencies 
were  850.00  me  visual  and  854.50 
me  aural. 

Final  Stage 

The  type  5588  tube  was  selected 
for  the  final  power  amplifier,  be- 


FILAMENT  CONNECTION 


FIG.  1 — CroSA-Mctioii  of  ihial  powor  omplUior  slag* 


cause  at  the  time  of  construction  of 
the  transmitter  it  was  the  tube  with 
the  highest  power  capabilities  at 
850  me  that  was  readily  available. 
Although  it  is  a  triode  requiring 
neutralization  it  was  decided  that 
this  disadvantage  compared  to  the 
multiple  operation  of  tetrodes  was 
outweighed  by  the  advantage  of  the 
compactness  and  convenience  of  a 
single-tube  cavity.  Before  the  trans¬ 
mitter  was  finished,  however,  a  new 
tube,  the  type  6161,  was  made  avail¬ 
able.  The  type  6161  tube  is  elec¬ 
trically  similar  and  mechanically 
identical  to  the  5588»  the  difference 
being  that  the  6161  has  an  im¬ 
proved  cathode  that  makes  possible 
higher  maximum  plate  voltage  and 
higher  maximum  cathode-current 
ratings.  The  type  6161  triode  is 
used  in  the  Bridgeport  transmitter. 
It  has  a  coaxial  construction  that 
makes  it  suitable  for  u.se  in  cavity 
type  circuits. 

The  final  stages  in  both  visual 
and  aural  transmitters  are  identical 
and  consist  of  one  type  6161  tube 
operated  with  grounded  grid.  The 
final  stage  in  the  visual  transmitter 
is  grid  modulated. 

A  cross-.sectional  view  of  this 
stage  is  shown  in  Fig.  1.  The  input 
(cathode)  circuit  is  a  shorted  three- 
quarter-wavelength  coaxial  line, 
foreshortened  by  tube  capacitance. 
The  output  (plate)  circuit  is  a  re¬ 
entrant  cavity.  The  driving  power 
is  coupled  directly  to  the  inner  con¬ 
ductor  of  the  cathode  tank  at  a 
point  that  gives  a  nominal  50-ohm 
input  impedance.  The  output  power 
is  taken  from  the  plate  cavity  by 
means  of  a  tuned  coupling  loop. 

The  cathode  circuit  is  tuned  by 
means  of  a  movable  plate  that 
changes  capacitance  at  a  point  of 
maximum  voltage  in  the  cathode 
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circuit.  The  plate  circuit  is  tuned 
by  means  of  cylindrical  plungers 
that  move  radially  into  the  plate 
cavity. 

Neuiralizaiion 

It  is  known  that  a  grounded-grid 
amplifier  cannot  easily  be  plate  mod¬ 
ulated  100  percent.  With  the  plate 
voltage  zero  there  are  intervals 
during  the  r-f  cycle  when  the  cath¬ 
ode  is  negative  with  respect  to  the 
plate  and  grid  owing  to  the  driving 
voltage.  During  these  intervals 
pulses  of  plate  current  flow  to  the 
plate  and  develop  r-f  power  in  the 
load.  The  source  of  this  power  is  the 
driver  of  the  .stage.  It  is  character- 
i.stic  of  grounded-grid  amplifiers 
that  a  portion  of  the  driving  power 
appears  in  the  load. 

In  Fig.  2  is  an  e<iuivalent  circuit 
of  a  grounded-grid  amplifier,  which 
is  useful  in  a  qualitative  way.  It  is 
.seen  that  the  load  impedance  Z, 
is  in  series  with  the  driving  voltage 
and  that  unless  r,  can  be  made  very 
large  by  the  action  of  a  modulating 
voltage,  deep  modulation  cannot  be 
obtained.  Conventional  plate  modu¬ 
lation  alone  will  not  increase  r, 
sufficiently  to  secure  100  per¬ 
cent  modulation.  Normally,  if  a 
grounded-grid  amplifier  is  to  be 
plate  modulated,  its  driver  must  be 
modulated  simultaneously. 

If  the  grounded-grid  amplifier  is 
to  be  grid  modulated,  as  in  Fig.  3,  it 
is  possible  to  make  p.  go  to  zero  and 
r,  go  to  infinity  by  the  action  of  a 
modulating  voltage  on  the  grid  sim¬ 
ply  by  swinging  it  suflBciently  nega¬ 
tive  to  cut  the  tube  off  regardless 
of  the  cathode  swing.  It  is  there¬ 
fore  possible  to  grid  modulate  a 
grounded-grid  amplifier  and  obtain 
100-percent  modulation,  without  the 
necessity  of  simultaneously  modu¬ 


lating  the  driver  amplifier  stage. 

Considering  the  interelectrode 
capacitances  of  the  tube,  it  is  seen 
that  with  the  tube  cut  off  there  is 
still  the  network  shown  in  Fig.  4A 
connecting  the  input  and  output 
circuits.  In  general  it  is  necessary 
to  neutralize  the  plate-cathode  ca¬ 
pacitance,  for  it  adversely  affects 
the  performance  of  the  modulated 
amplifier  in  three  ways.  It  prevents 
the  attainment  of  100  percent  mod¬ 
ulation,  causes  the  phase  of  the 
carrier  to  vary  with  power  level  and 
decreases  its  stability.  There  are 
several  methods  by  which  complete 
neutralization  can  be  achieved.*  *  In 
this  transmitter  a  system  of  partial 
neutralization*  was  used  that  is 
particularly  well  adapted  for  single¬ 
tube  cavity  circuits  for  grounded- 
grid  operation. 

In  Fig.  4B  the  interelectrode  ca¬ 


pacitances  are  arranged  in  their 
equivalent  wye.  In  Fig.  4C  there  is 
inserted  a  neutralizing  inductance, 
L„  between  grid  and  ground,  which 
effectively  isolates  the  input  and 
output  circuits  under  cutoff  condi¬ 
tions.  The  neutralization  is  not 
complete  however  for  an  element 
has  been  introduced  that  causes  a 
voltage  to  appear  in  the  input  cir¬ 
cuit  in  response  to  a  current  in  the 
output  circuit  and  vice  versa.  The 
addition  of  this  neutralizing  induct¬ 
ance  has  made  100  percent  ampli¬ 
tude  modulation  possible.  The  ef¬ 
fect  of  the  inductance  on  the  sta¬ 
bility  and  incidental  phase  modula¬ 
tion  will  be  analyzed  further. 

Consider  the  equivalent  circuit  in 
Fig.  5.  Here  are  included  the  inter¬ 
electrode  capacitances  in  their 
equivalent  wye  form  and  a  neutral¬ 
izing  inductance.  This  network 
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FIG.  2 — Ground*d.qrid  amplUUr  (A) 
and  a<|uiTal«nt  circuit  (B) 


FIG.  3 — Grid-modulated  grounded-grid 
amplUier 


i.s  solved  at  a  single  frequency  <i>., 
where  (o.*  L,  C,  =  1,  m,*  L,  C,  =  1, 
10.’  L.C,=  \  and  F,  and  Y,  are  pure 
conductances. 

The  stability  under  more  general 
conditions  will  be  di.scussed  later. 

Corollaries  of  the  above  restric¬ 
tions  are 
E,  =  0 

E,  =  -  [wJLaC,E,  -f  w,^L„(\E,] 

Since  —  0,  the  .system  is  de- 
-scribed  by  the  equations 


(E. 


1 

jwj.l 


-I-  jo}d 


■] 


.,4  ;•«,] 


By  substituting  Etj.  3  in  Eq.  1 
and  Eq.  2 


fc’l  ^  1  1  +  ffp  S"  ffm  +  — 

Er  ?.]  =  /. 


—  El  +  gm  +  J  + 

£.|^V.  +  Pp-  p’  P-J -0  (5) 

The  solution  of  Eq.  4  and  Eq.  5 
for  E,  is 

.i  =  I'l  4-  Pp  -i-  Pm  +  p«  J 
[l'.  +  9p--c7ff-]- 

r  ,  ,  c.  ir  1 

^  I'l  ^  I'j  +  Pp  —  Pm  J  + 

I'r  ^ffp  +  Pm  +  ^  Pm  J  (6) 

X  Et  =  /|  ^Pp  -f-  Pm  +  Pm  J  (7) 


Equations  6  and  7  can  be  written 
in  terms  of  the  tube  interelectrode 
capacitances  as  follows : 


l'«  j^ffp  +  Pm  +  p'-  Pm  j 

X  Et  =  h  ^Pp  -f  Pm  -h  p”-  Pmj 


(8) 

(9) 


(El  -  E,)  p,  4-  (El  -  E,)  Pm  =  /,  (1) 

.  .] 

(Et  -  El)  Pp  -  (El  -  »m  =  0  (2) 


(3) 


The  equations  describing  an  am¬ 
plifier  using  an  ideal  tube,  that  is, 
one  with  no  plate-cathode  capaci¬ 
tance  (and  no  neutralizing  induct¬ 
ance)  can  be  obtained  from  Eq.  8 
and  Eq.  9  by  setting  C,,  =  0 

.i  =  V’l  ()’r  4-  Pp)  4-  I'j  [pp  4-  Pml  (19) 

A  X  £,  = /i  Ipp  4- Pml  (11) 

We  can  now  draw  several  conclu¬ 
sions  about  the  operation  of  the 
properly  tuned  amplifier  from  Eq. 
8,  9,  10  and  11.  If  the  amplifier  is 
to  be  stable  the  system  determinant, 
A,  must  not  be  zero.  Equation  10, 
where  A  can  never  be  zero,  is  a 
mathematical  expre.ssion  for  a  fact 
we  already  know,  namely  that  a 
grounded-grid  amplifier  with  no 
plate-cathode  capacitance  in  the 
tube  is  absolutely  stable.  If  the  am¬ 
plifier  has  plate-cathode  capacitance 
in  the  tube  and  has  a  neutralizing 
inductance,  the  determinant  is  mod¬ 
ified  by  the  addition  of  the  terms 


?  <L*  . 
Cpt 


^  lf7m  *4"  1"  tQm 


Cpk 

C,p 


(1) 


as  in  Eq.  8.  The  negative  term  in¬ 
dicates  the  possibility  of  insta¬ 


bility.  However  the  added  terms 
tend  to  cancel  and  moreover  the 

ratios  and  ^  are  usually 

^  ^  9P 

very  small;  in  the  type  6161  they 
are  ^  S  S  0.025  so  that  the 

C,k  tfP 

likelihood  of  the  neutralized  stage 
taking  off  is  quite  remote. 

Equation  3  is  the  grid  voltage  de¬ 
veloped  across  the  neutralizing  in¬ 
ductance.  It  is  seen  from  Eq.  3 
that  a  plate  voltage  E,  causes  a 
grid-cathode  voltage  that  reinforces 
£*,.  The  neutralizing  inductance  is 
therefore  a  regenerative  impedance. 
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FIG.  4 — Tub#  interelectrode  capacitances 
(A)  arranged  in  equivalent  wye  (B) 
with  input  and  output  decoupled  with 
inductance  (C) 


By  comparing  Eq.  9  and  11  it  can 
be  seen  (with  tubes  for  which 
C,»/C„  is  small)  that  the  regenera¬ 
tion  is  small.  This  is  consistent 
with  the  conclusion  that  the  neu¬ 
tralized  amplifier  is  stable.  A  fur¬ 
ther  conclusion  that  can  be  drawn, 
since  all  terms  of  A  and  \  x  E,  are 
real,  is  that  the  addition  of  the 
neutralizing  inductance  does  not 
cause  incidental  phase  modulations. 

We  will  now  investigate  the  sta¬ 
bility  of  the  amplifier  under  more 
general  conditions.  Referring  to 
Fig.  5,  if,  because  of  the  limited 
tuning  range  of  the  input  and  out¬ 
put  circuits,  we  assume  that  any 
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sustained  oscillations  have  a  fre¬ 
quency  close  to  the  carrier  fre¬ 
quency,  UD.,  then  (with  tubes  with 
C^«C„  and  C^«C,i)  we  can  neg¬ 
lect  Et  as  we  did  before.  The  feed¬ 
back  voltage  is  a  function  of  fre¬ 
quency 

'•---£.[1; 

We  can  further  simplify  the  solu¬ 
tion  by  letting:  n**  L,  C,  =  1  and 
(i>’  L,  C>  =  1  at  all  frequencies  and 
making  y,  and  y,  complex  functions 
of  frequency. 

The  system  determinant  under 
these  conditions  becomes 


For  oscillations  to  exist,  A  (both 
real  and  imaginary  parts)  must  be 
zero.  This  indicates  again  that  os¬ 
cillations  are  unlikely,  at  least  near 
the  carrier  frequency. 

This  analysis  gives  no  informa¬ 
tion  about  parasitic  or  higher-mode 
oscillations  that  might  occur  at 
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FIG.  S — N*utralU*<l  gTouadad-qrid  am- 
plUtor  (A)  and  •qaiTolant  (B) 


frequencies  far  removed  from  the 
carrier  frequency.  However  oscil¬ 
lations  of  these  types  are  not 
likely  to  occur  in  small  single-tube 
cavities. 

In  practice,  the  neutralizing  in¬ 
ductance  is  quite  small.  In  the  type 


6161  amplifier  in  this  transmitter, 
contact  was  made  to  the  grid  ter¬ 
minal  of  the  tube  by  a  number  of 
spring  fingers.  To  insert  an  indue-  • 
tance  between  grid  and  ground 
these  fingers  were  bent  away  from 
the  grid  terminal  (thus  increasing 
the  inductance)  one  at  a  time  until 
neutralization  was  achieved*. 

It  should  be  emphasized  that 
the  foregoing  discussion  based  on 
equivalent  circuits  is  useful  in  a 
qualitative  way  only.  With  large 
signals  a  vacuum  tube  is  decidedly 
nonlinear,  and  can  be  represented 
by  an  equivalent  circuit  only  ap¬ 
proximately.  Furthermore,  at  high 
frequencies,  transit-time  effects  be¬ 
come  important.  Transit-time  ef¬ 
fects  cause  an  increase  in  driving 
power  requirements  and  cause  the 
cathode  current  pulses  to  be  un- 
symmetrical.  The  degree  of  sym¬ 
metry  of  these  pulses  varies  over 
the  modulating  cycle,  resulting  in 
some  incidental  phase  modulation 
of  the  carrier.  The  unsymmetrical 
pulses  also  cause  some  peculiar  op-  J 
erating  conditions.  For  example, 
the  maximum  efficiency  and  power  * 
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do  not  occur  when  the  plate  is  tuned 
for  a  plate-current  dip. 

Cooling 

The  type  6161  is  a  forced-air¬ 
cooled  tube.  The  followinfr  provi¬ 
sions  were  made  in  the  tanks  for 
circulation  of  cooling  air.  Air  is 
forced  into  the  air  chamber  at  the 
top  of  the  tank.  From  there  all  the 
air  flows  through  the  cooling  fins 
on  the  anode  of  the  tube  into  the 
plate  cavity.  Most  of  the  air.  in  the 
plate  cavity  flows  out  through  the 
hollow  tuning  plungers.  A  portion 
of  the  air  in  the  plate  cavity  flows 
into  the  cathode  cavity  through 
holes  at  the  base  of  the  spring  fin¬ 
gers  on  the  grid  connector.  These 
holes  are  at  such  an  angle  that  the 
air  stream  is  directed  at  the  glass 
seal  on  the  cathode  terminal  of  the 
tube.  The  air  leaves  the  cathode 
cavity  through  holes  in  the  bottom 
of  the  cavity. 

Power 

The  aural  tran.smitter  runs  with 
a  power  output  of  150  watts  into  an 
antenna  with  a  gain  of  16.2  db,  giv¬ 
ing  an  effective  radiated  power  of 
6.2  kw.  When  modulated  with  a 
video  signal  the  visual  transmitter 
has  a  peak  power  output  of  300 
watts  into  an  antenna  with  a  gain 
of  19.2  db,  giving  an  erp  of  25  kw. 
However,  like  most  commercial 
transmitters,  this  transmitter  can¬ 
not  put  out  peak  power  continu¬ 
ously  and  still  stay  within  the  tube 
ratings.  During  most  of  the  propa¬ 
gation  tests  the  visual  transmitter 
has  been  run  unmodulated  with  a 
continuous  power  output  of  200 


watts.  At  this  power  the  final 
power  amplifier  stage  has  a  plate 
circuit  efficiency  of  about  68  per¬ 
cent  and  the  tube  is  operating  well 
within  its  ratings. 

Drivers 

The  block  diagram  of  the  trans¬ 
mitter  is  shown  in  Fig.  6  and  7. 
The  two  stages  using  type  4X150A’8 
and  the  doubler  stage  using  a  type 
6161  all  of  which  drive  the  finals 
are  of  the  resonant-cavity  type.  The 
type  6161  doublers  are  operated 
grounded  grid  and  have  plate  cavi¬ 
ties  identical  with  those  on  the  final 
stages.  The  cathode  cavities  are 
resonant  half-wave  coaxial  lines. 

The  4X150A  cavities  are  oper¬ 
ated  grounded  cathode.  The  plate 
cavities  are  identical  and  are  a 
type  that  is  best  described  as  being 
the  transition  between  foreshort¬ 
ened  coaxial  and  re-entrant  cavities. 
The  grid  tanks  of  the  4X150A  am¬ 
plifiers  are  resonant  half-wave  co¬ 
axial  lines.  The  final  power-ampli¬ 
fier  stages  were  the  only  cavity 
type  amplifiers  that  required  neu¬ 
tralization.  The  rest  of  the  trans¬ 
mitter  utilizes  conventional  lumped- 
constant  circuits. 

Generation  of  Carriers 

The  frequency  lock  and  phase 
modulator  portion  of  the  trans¬ 
mitter  deserves  special  di.scussion 
both  because  of  its  advantages  and 
pitfalls. 

Receivers  employing  intercarrier 
sound  require  that  the  difference 
between  picture  and  .sound  carriers 
be  accurately  maintained  at  the 
transmitter.  Present  FCC  regula¬ 


tions  require  that  the  picture  car¬ 
rier  be  maintained  within  1  kc  of 
its  assigned  value  and  that  the  dif¬ 
ference  between  picture  and  sound 
carriers  be  4.5  me  ±  5  kc.  The  fre¬ 
quency  stabilities  corresponding  to 
these  tolerances  on  the  upper 
vhf  channels  are  approximately 
±0.0005  percent  for  the  picture 
carrier  and  ±0.002  percent  for  the 
sound  carrier.  The  frequency  sta¬ 
bilities  required  for  the  upper  uhf 
channels  are  four  times  as  great  or 
approximately  ±0.0001  percent  for 
the  picture  carrier  and  ±0.0005 
percent  for  the  sound  carrier. 

The  frequency  lock  is  a  circuit, 
shown  in  Fig.  7,  that  causes  the  pic¬ 
ture  and  sound  carriers  to  drift  to¬ 
gether,  always  maintaining  the  dif¬ 
ference  accurately.  The  picture 
carrier  is  generated  by  a  chain  of 
frequency  multipliers  (xl08)  fol¬ 
lowing  a  crystal  oscillator  at  7,- 
870.370  kc.  This  picture  crystal 
frequency  is  also  used  in  the  fre¬ 
quency  lock  in  generating  the  sound 
carrier.  On  the  frequency  lock 
chassis  a  100-kc  crystal  oscillator  is 
doubled  to  200  kc  and  phase  modu¬ 
lated. 

This  200-kc  signal  is  mixed  with 
a  signal  from  a  second  crystal  os¬ 
cillator  at  1,798.843  kc.  The  upper 
sideband  of  1,998.843  kc  is  selected 
and  doubled  to  3,997.686  kc.  This 
signal  is  then  mixed  with  a  signal 
from  the  picture  crystal  oscillator 
in  a  second  mixer.  The  upper  side¬ 
band  of  11,868.056  kc  is  selected 
and  multiplied  72  times  to  produce 
the  .sound  carrier.  A  little  arith¬ 
metical  manipulation  will  show  that 
this  process  has  reduced  the  sensi- 
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FIG.  7 — Fra<iu*iiC7-lock  and  phot*  modulator  (or  sound  transmitter 
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tivity  of  the  difference  between  pic¬ 
ture  and  sound  carriers  to  drift  in 
the  picture  crystal  by  a  factor  of 
one  third. 

There  are  other  arrangements  of 
the  frequency  lock  that  give  more 
stability  to  the  difference  between 
picture  and  sound  carriers.  For  ex¬ 
ample,  it  can  be  seen  that  if  the 
frequencies  in  the  frequency  lock 
are  chosen  such^  that  the  multiply¬ 
ing  factor  following  the  second 
mixer  is  the  same  as  the  multiply¬ 
ing  factor  following  the  picture 
crystal  that  the  difference  between 
picture  and  sound  carriers  is  en¬ 
tirely  independent  of  drift  in  the 
picture  crystal.  This  possibility  dic¬ 
tates  a  different  arrangement  of 
the  block  diagram  to  circumvent 
the  limited  selectivity  obtainable  in 
mixer  plate  circuits.  Since  only  the 
difference  between  the  two  auxili¬ 
ary  crystal  frequencies  is  of  inter¬ 
est,  we  have  a  great  deal  of  leeway 
in  choosing  these  frequencies.  Fur¬ 
thermore,  the  block  diagram  can  be 
arranged  in  many  ways  that  fur¬ 
ther  increa.se  the  leeway  in  the  de¬ 
sign  of  the  frequency  lock.  That  it 
is  desirable  to  have  several  possi¬ 
bilities  from  which  to  choose  will 
be  shown  below. 

Undesired  Modulation 

One  unfortunate  and  unantici¬ 
pated  difhculty  was  encountered  in 
the  frequency-lock  unit.  It  was 
found  that  the  sound  carrier  was 
frequency  modulated  with  a  large 
frequency  deviation  at  a  modu¬ 
lating  frequency  of  12.5  kc.  This 
undesired  modulation  of  the  sound 
carrier  caused  noticeable  bars  in 
the  picture  on  receivers,  especially 
if  the  receivers  were  not  properly 
tuned.  The  trouble  was  found  to 
arise  in  the  second  mixer  in  the 
frequency  lock  portion  of  the  trans¬ 
mitter. 

In  this  mixer  a  3,997.686-kc  sig¬ 
nal  is  mixed  with  a  7,870.370-kc 
signal  to  produce  an  11,868.056-kc 
signal  that  is  multiplied  up  to  ob¬ 
tain  the  sound  carrier.  Now  there 
also  appears  in  the  plate  circuit  of 
this  mixer  an  11,993.058-kc  signal 
derived  from  the  product  of  3x 
3,997.686  and  an  11,743.054-kc  sig¬ 
nal,  the  product  of  2x7,870.370 — 
3,997.686.  Both  of  these  differ  from 
the  desired  frequency  by  125  kc. 
The  presence  of  these  higher-order 


mixer  components  results  in  a 
phase  modulation  of  the  desired 
signal. 

Furthermore,  this  undesired 
phase  modulation  must  be  kept  to 
a  very  small  value  in  order  not  to 
affect  adversely  the  performance  of 
the  transmitter.  This  is  especially 
true  if  the  beat  is  at  an  audio  rate. 
In  this  transmitter  the  frequency 
deviation  at  the  sound-carrier  fre¬ 
quency  due  to  this  beat  in  the  mixer 
was  nearly  2  megacycles. 

There  are  at  least  three  methods 
by  which  trouble  from  higher  order 
mixer  components  can  be  mini¬ 
mized.  The  first,  of  course,  is  by 
adequate  filtering,  although  in 


FIG.  8 — Audio  modulation  with  CTyital 
tawlooth  luporimpoMd  showing  slicor 
action  (A)  sllcod  warn  (B)  diiieronUatsd 
(C)  and  rosultont  pulsos  oi  slope  portion 


many  cases  selectivity  requirements 
will  be  too  great  for  practical  cir¬ 
cuits.  A  second  method  is  by  select¬ 
ing  the  mixer  frequencies  so  that 
all  higher  order  components  fall 
far  away  from  the  desired  fre¬ 
quency.  This  is  why,  as  is  pointed 
out  above,  it  is  desirable  to  have 
several  methods  from  which  to 
choose.  There  are  a  great  many 
possible  ways  of  laying  out  the 
block  diagram  so  that  this  can  be 
done.  The  searching  for  the  right 
frequencies  is  greatly  facilitated  by 
the  use  of  a  mixer  frequency  chart.* 
A  third  method  is  by  the  use  of 
true  square-law  mixers.  This  con¬ 
dition,  like  the  adequate  filtering,  is 
also  usually  difficult  to  achieve  in 
practice. 

The  sound  transmitter  is  fre¬ 
quency-modulated  by  a  phase-modu¬ 
lation  system.  The  audio  modulat¬ 


ing  voltage  is  passed  through  an 
inverse-frequency  network  so  that 
true  f-m  results.  The  method  of 
phase  modulation  that  was  used  for 
the  sound  transmitter  has  been  de¬ 
scribed  previously*'*’*  but  will  be 
briefly  explained  here.  References 
will  be  made  to  Figs.  7  and  8. 

Serrasoid  Principle 

The  output  of  the  discharge  tube 
is  a  200-kc  sawtooth  wave  whose 
frequency  is  controlled  by  the  100- 
kc  crystal  oscillator.  This  sawtooth 
wave  superimposed  upon  the  modu¬ 
lating  voltage.  Fig.  8A,  is  fed  to 
the  6AC7  clipper  which  takes  a 
thin  slice,  amplitudewise,  out  of 
the  sawtooth.  The  position  of  this 
slice  in  the  sawtooth  varies  accord¬ 
ing  to  the  audio  modulating  voltage. 
This  slice  is  amplified.  The  output 
of  the  amplifier  is  a  trapezoidal 
wave.  Fig.  8B,  with  width  varying 
according  to  the  audio  modulating 
voltage.  The  edge  of  the  trapezoidal 
wave  corresponding  to  the  .steep . 
side  of  the  .sawtooth  wave  has  a 
relatively  constant  phase.  * 

The  edge  of  the  trapezoidal  wave  ^ 
corresponding  to  the  sloping  aide  of  ' 
the  sawtooth  wave  has  a  phase  that  , 
varies  up  to  nearly  180  deg  from  its  ; 
center  position,  depending  on  the 
amplitude  of  the  audio  modulating  \ 
voltage.  A  pulse  is  derived  from 
the  pha.se-modulated  edge  of  the  t 
trapezoidal  wave  by  means  of  dif-  4 
ferentiators,  as  .shown  in  Fig.  8C,  ■ 
and  clippers.  Fig.  8D,  and  is  used  I 
to  drive  a  200-kc  amplifier.  This  i 
phase-modulated  signal  is  used  in  ; 
the  generation  of  the  sound  carrier  { 
as  described  above.  The  inverse-  ^ 
frequency  network  is  contained  in 
the  audio  amplifier.  | 
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With  proper  control  of  germanium  resistivity  and  spacing  between  the  emitter  and  col¬ 
lector,  point-contact  transistors  have  been  made  to  oscillate  as  high  as  302  me.  This  devel¬ 
opment  opens  the  field  for  high-frecpiency  transistor  applications 
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Many  enprineers,  as  well  as 
laymen,  have  an  impression 
that  transistors  are  simple  to  make. 
This  impression  of  simplicity  has 
led  to  a  considerable  amount  of 
impatience  because  transistors  are 
not  more  readily  available. 

Inside  the  transistor,  however,  is 
a  complex  electrical  system  that  is 
as  yet  far  from  beinpr  fully  under¬ 
stood.  Many  investigations  are  cur¬ 
rently  being  made  to  determine  the 
nature  and  cause  of  a  variety  of 
phenomena  observed  during  tran¬ 
sistor  operation.  It  is  apparent  that 
transistors  intended  for  use  in  cer¬ 
tain  classes  of  applications  should 
be  specifically  designed  for  those 
applications.  For  example,  transis- 
I  tors  designed  for  r-f  svstems  will 

i 


FIG.  1 — Effect  of  variation  in  point  spac¬ 
ing  on  fiequencf  response  of  a  point- 
contact  transistor 


probably  be  different  from  those 
for  computer  applications  because 
the  basic  requirements  for  the  two 
u.ses  are  not  altogether  similar. 

Requirements  for  transistors 
used  in  r-f  systems  are  gradually 
being  met  in  developmental  types.’ 
This  article  discusses  recent  prog¬ 
ress  made  in  this  direction  on  de¬ 
velopmental  point-contact  transis¬ 
tors. 

For  use  in  r-f  systems,  transis¬ 
tors  mu.st  meet  two  primary  re¬ 
quirements.  They  must  amplify 
substantially  at  the  intended  oper¬ 
ating  frequency  and  they  must  be 
electrically  stable.  Other  desirable 
characteristics  such  as  low  noise, 
long  life  and  low  power  drain  are 
important  but  are  of  necessity  sec- 


FIG.  2 — Eifvet  of  variation  in  point  spac¬ 
ing  and  germanium  resislivity  on 
equivalent  base  resistance 


ondary  to  the  two  primary  require¬ 
ments — frequency  response  and 
stability. 

Frequency  Response 

Power  gain  of  20  db  or  more  can 
readily  be  obtained  at  frequencies 
of  a  few  hundred  kilocycles  with 
point-contact  transistors.  As  the  op¬ 
erating  frequency  is  increased  to 
megacycles  or  tens  of  megacycles, 
however,  maintenance  of  gain  be¬ 
comes  an  important  problem  for 
consideration. 

At  elevated  frequencies,  gain  is 
affected  by  several  factors.  Some 
of  the.se  factors  are  included  in  the 
expression  given  by  Shockley’  for 
the  transit  time  of  electrons  or 
holes  through  the  germanium  of 


FIG.  3— Efiad  oi  variation  in  point  ipac- 
ing  on  irequency  reiponte  and  oquiva- 
lent  bate  reaUtanco 
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A  cryilal-controUad  113-mc  transiitor  oscillator.  OoTslopmsnIal  Tost  pattsm  Ulustralinq  irsqusncy  rssponso  oi  dsTslopmsntal 
point.cootact  transistor  (Uh).  quarts  crystal  in  mstal  can  (right)  point<antact  transistor  In  a  20-inc  sidso  amplUisr  systsm 


point-contact  transistor.s.  In  this 
expression  T  «  -  *  ,  T  is  the  time 

in  seconds  required  for  the  holes  or 
electrons  to  travel  from  the  emitter 
to  the  collector,  S  is  the  contact 
spacing  or  the  distance  between 
the  emitter  and  collector  in  centi¬ 
meters,  a  is  the  conductivity  of  the 
germanium  in  reciprocal  ohm-centi¬ 
meters,  |x  is  the  mobility  of  the 
holes  or  electrons  in  centimeters 
squared  per  volt-second  and  /,  is 
the  emitter  current  in  amperes. 

Qualitatively,  this  expre.ssion  in¬ 
dicates  that  the  spacing  between 
the  emitter  and  the  collector  plays 
a  major  role  in  determining  the 
frequency  response  of  transistors. 
Other  factors  remaining  constant, 
the  transit  time  decreases  rapidly 
as  the  spacing  is  decrea.sed  and  the 
frequency  response  increa.ses  to  a 
corresponding  degree. 

Because  actual  power  gain  in¬ 
volves  considerations  of  circuitry, 
it  has  been  found  more  informative 
to  express  the  frequency  respon.se 
of  transistors  in  terms  of  a  current 
amplification  factor  x  which  is  a 
characteristic  of  the  transistor 
alone.  The  cutoff  frequency  is  then 
defined  as  the  frequency  at  which 
the  current  amplification  factor  is 
three  db  dowm  from  or  70  percent 
of,  its  low-frequency  value. 

Figure  1  shows  a  curve  giving 
the  variation  of  frequency  cutoff 
with  point  spacing  for  germanium 
specimens  having  resistivities 
within  the  range  of  1.2  to  4  ohm- 
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centimeters.  It  would  appear  from 
the  expression  for  transit  time 
that,  as  the  germanium  resistivity 
increases,  the  frequency  response 
also  increases.  Actual  measure¬ 
ment,  however,  indicates  that  an 
increase  in  resistivity  from  1.2  to 
4  ohm-centimeters  has  little  effect 
on  the  frequency  response.  These 
measurements  were  made  by  vary¬ 
ing  the  spacing  of  two  point  con¬ 
tacts  on  specimens  of  single-crystal 
germanium. 

The  curve  in  Fig.  1  follows  the 
S”  function  fairly  closely.  Because 
the  frequency-cutoff  values  increase 
rather  rapidly  as  the  contact  spac- 
ings  become  relatively  narrow,  it 
might  be  assumed  that  there  would 
be  almost  no  limitation  to  fre¬ 
quency  response  if  extremely 
narrow  spacings  could  be  achieved. 
Extremely  narrow  spacings,  how¬ 
ever,  introduce  both  mechanical  and 
electrical  problems.  The  mechanical 
problem  lies  in  the  difficulty  of 
maintaining  adequate  control  of 
such  small  spacings.  The  electrical 
problem  involves  considerations  of 
transi.stor  gain  and  stability. 

Stability 

Both  the  stability  and  the  fre¬ 
quency  respon.se  of  point-contact 
transistors  are  affected  by  the 
characteristics  of  the  germanium 
as  well  as  by  the  contact  spacings. 
These  transistors  have  a  tendency 
to  become  unstable  and  to  oscillate 
in  amplifier  circuits  in  which  there 
is  little  or  no  impedance  in  series 


with  the  emitter  or  the  collector. 
This  oscillation  is  undesirable  in 
r-f  stages  having  parallel-tuned  cir¬ 
cuits  in  both  the  input  and  output 
of  the  transistor  becau.se  the  im¬ 
pedance  of -the  tuned  circuits  ap¬ 
proaches  zero  during  off-resonance. 

Feedback  Considerations 

The  instability  of  the  point-con¬ 
tact  transistor  is  due  to  an  internal 
positive  feedback  that  is  a  function 
of  both  the  current  amplification 
factor  and  an  internal  feedback' 
resistance.  The  value  of  this  feed¬ 
back  resistance  is  a  measure  of  the‘ 
effect  of  the  output  current  on  the* 
input  voltage.  The  stability  of  the; 
transistor  can  be  improved  by  re-' 
ducing  either  the  feedback  resist¬ 
ance  or  the  current  amplification' 
factor.  If  the  latter  becomes  equal 
to  or  less  than  unity,  the  transi.stor 
is  unconditionally  stable. 

In  junction  transistors,  the  cur¬ 
rent  amplification  factor  is  always 
equal  to  or  less  than  unity  and, 
therefore,  there  is  no  problem  of 
instability.  In  point-contact  tran¬ 
sistors,  however,  it  is  not  practical 
to  obtain  very  low  values  of  current 
amplification  factor  because  a  cor¬ 
responding  loss  in  power  gain 
would  result.  Current-amplifica¬ 
tion-factor  values  for  point-contact 
transistors  usually  are  greater  than 
two.  By  properly  controlling  the 
resistivity  of  the  germanium,  the 
feedback  resistance  may  be  main¬ 
tained  at  sufficiently  low  values  to 
permit  stable  amplifier  operation  at 


radio  frequencies. 

Figure  2  shows  a  measured  rela¬ 
tionship  between  the  feedback  re¬ 
sistance  and  the  point  spacing  for 
several  pieces  of  monocrystalline 
germanium  having  varying  resis¬ 
tivities.  These  curves  illustrate  two 
facts.  At  the  higher  values  of  resis¬ 
tivity,  the  feedback  resistance  in¬ 
creases  rapidly  with  decreasing 
point  spacing.  At  values  of  resis¬ 
tivity  of  two  ohm-cm  or  less,  the 
feedback-resistance  values  ap¬ 
proach  a  more  linear  relationship 
with  the  point  spacing. 

For  a  given  value  of  point  spac¬ 
ing,  the  feedback  resistance  de¬ 
creases  with  decreasing  resistivity 
values.  If  Fig.  1  and  2  are  super¬ 
imposed,  as  shown  in  Fig.  3,  it  be¬ 
comes  apparent  that  if  a  very  small 
value  of  point  spacing  (say  0.001 
inch)  is  selected  in  order  to  get  a 
high  value  of  frequency  cutoff,  it 
would  be  necessary  to  use  a  low 
value  of  germanium  resistivity  to 
maintain  a  low  value  of  feedback 
resistance. 

A  feedback  resistance  of  100 
ohms  or  less  will  usually  be  suffi¬ 
ciently  small  to  assure  stable  tran¬ 
sistor  amplifier  operation.  With  a 
spacing  of  0.001  inch,  a  resistivity 
less  than  2  ohm-cm  would  be  neces¬ 
sary  to  obtain  such  a  value  of  feed¬ 
back  resistance.  Figure  4  shows 
the  frequency-response  character¬ 
istic  of  a  .stable  transistor  having  a 
frequency  cutoff  of  30  me  made 
using  these  techniques. 

Switching  Circuits 

Although  the  technique  of  proper 
selection  of  point  spacing  and  ger¬ 
manium  resistivity  discussed  is 
u.sed  primarily  to  produce  the  .stable 
transistors  required  for  r-f  appli¬ 
cations,  this  technique  is  al.so  use¬ 
ful  in  the  design  of  point-contact 
transistors  for  certain  other  appli¬ 
cations  such  as  switching  circuits. 
In  such  applications  the  internal 
feedback  of  the  transistor  can  be 
high  because  short-circuit  stability 
is  not  required.  Suitable  values  of 
resistivity  and  point  spacing  for 
this  type  of  application  may  also 
be  selected  by  this  technique. 

Transistors  will  oscillate  at  fre¬ 
quencies  somewhat  higher  than  the 
frequency  at  which  the  current 
amplification  factor  drops  three  db. 


FIG.  4 — Frequency-raiponM  character¬ 
istic  of  developmental  point-contact 
transistor 


FIG.  5 — Schematic  diagram  oi  transistor 
oscillator  circuit 


For  instance,  a  transistor  having  a 
frequency  cutoff  of  four  me  may 
oscillate  at  frequencies  as  high  as 
10  megacycles  or  more  because  the 
current  amplification  factor  and  the 
power  gain  at  these  higher  fre¬ 
quencies  would  be  sufficient  to 
enable  oscillations  to  occur.  By 
utilizing  point  spacings  of  less  than 
0.001  inch,  it  is  possible  to  achieve 
cutoff  frequencies  of  30  me  or  more 
and  thus  make  possible  oscillations 
at  even  higher  frequencies. 

With  spacings  of  approximately 
0.0005  inch,  transistors  have  been 
made  that  will  oscillate  at  frequen¬ 
cies  well  above  100  me.  A  number 
of  units  have  oscillated  at  frequen¬ 
cies  greater  than  200  me  and 
the  highest  oscillation  frequency 
reached  to  date  has  been  302 
megacycles. 

Oscillator  Circuit 

Figure  5  shows  the  schematic 
diagram  of  the  oscillator  used  in 
these  tests.  This  circuit  is  intere.st- 
ing  in  that  the  emitter  is  appar¬ 
ently  isolated  for  r-f  by  the  5,000- 
ohm  resistor.  The  feedback  re¬ 
quired  for  oscillation  is  provided  by 
the  internal  capacitance  between 
emitter  and  collector.  The  bypassed 
resistance  in  the  base  circuit  to¬ 
gether  with  the  series  resistance  in 
the  emitter  circuit  determines  the 


emitter  bias.  With  suitable  choice 
of  L  and  C,  an  oscillation  range 
from  5  to  300  me  has  been  achieved, 
with  a  single  transistor. 

One  photograph  shows  a  crystal- 
controlled  demonstration  oscillator 
that  operates  at  110  megacycles. 
The  seventh-overtone  quartz  crys¬ 
tal,  operating  in  its  low-impedance 
mode,  replaces  the  bypass  capacitor 
across  the  series  base  resistor. 

Transistor  R-F  Amplifier 

Performance  of  transistors  in  r-f 
amplifiers  is  more  difficult  to  evalu¬ 
ate  than  oscillator  performance  be¬ 
cause  of  the  more  complicated  cir¬ 
cuitry.  There  are  indications,  how¬ 
ever,  that  stage  gains  of  20  db  at 
frequencies  well  above  five  me  are 
possible  with  no  instability  arising 
from  internal  feedback  in  the 
transistor. 

Developmental  point-contact  tran¬ 
sistors  have  been  tested  in  a  wide¬ 
band  video  system.  A  second  pho¬ 
tograph  shows  a  television  test 
pattern  after  transmission  through 
a  20-mc  chain,  one  stage  of  which 
was  a  point-contact  transistor.  The 
gain  of  this  stage  was  not  maxi¬ 
mized  and  was  only  .slightly  greater 
than  the  a,  or  current  amplification 
factor  of  the  transistor.  Nonstand¬ 
ard  scanning  rates  were  used  to 
give  an  equivalent  balanced  resolu¬ 
tion  of  almost  900  lines.  The  pres¬ 
ence  of  the  transistor  stage  did  not 
visibly  degrade  the  pattern. 

From  the  data  given  in  this 
paper,  it  is  apparent  that  the  point- 
contact  transistor  can  be  success¬ 
fully  used  in  r-f  applications.  At 
the  present  time,  junction  transis¬ 
tors  are  somewhat  superior  to  point- 
contact  types  with  respect  to  sta¬ 
bility  and  thus  promise  greater 
flexibility  in  amplifier  applications. 
So  far,  point-contact  transistors  are 
capable  of  operation  at  higher  fre¬ 
quencies  than  junction  transistors, 
particularly  as  oscillators.  With  the 
proper  control  of  point  spacings  and 
germanium  resistivity,  point-con¬ 
tact  types  can  be  mkde  having  a 
high  degree  of  stability  in  suitable 
applications. 
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Fixture  incorporatiiiq  the  ioui-contoct  pluq.  Two  sixos  oi  com  oi  square  qapless 
laminations  toqsther  with  the  appropriate  iiqs  ior  holding  them  are  shown 


Magnetic- Amplifier 
Gapless-Core  Tests 


Production  test  method  approximates  actual  amplifier  oiieratinfj  conditions  without  re¬ 
quiring  use  of  test  coils  on  closed  cores.  Provides  basis  for  matching  sets  of  cores  for  bal¬ 
anced  amplifiers  as  well  as  for  acceptance  or  rejection  of  individual  cores 


JfN  IDEAL  METHOD  of  testing- 
A*  cores  for  magnetic  amplifier 
reactors  would  be  one  providing 
sufficient  data  to  predict  accurately 
the  control  characteristic  of  the 
amplifier. 

Some  early  analyses  replaced  the 
actual  B-H  relationship  in  the  core 
with  the  normal  d-c  magnetization 
curve  while  others  employed  sim¬ 
plified  curves  consisting  of  three 
straight-line  portions.  Neither  of 
these  assumptions  gives  satisfac¬ 
tory  results  for  materials  having 
rectangular  hysteresis  loops  since 
they  do  not  predict  maximum  out¬ 
put  for  zero  control  current. 

A  more  realistic  analysis'  em- 
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ploys  the  d-c  hysteresis  loop  of  the 
core  material  in  predicting  the  con¬ 
trol  characteristic  of  a  self-saturat¬ 
ing  amplifier.  It  is  assumed  that 
the  flux  at  the  start  of  the  supply- 
voltage  cycle,  the  premagnetization, 
varies  along  the  back  flank  of  the 
d-c  hysteresis  loop  as  the  control 
current  is  varied.  Although  there 
is  a  substantial  correlation  between 
predicted  and  measured  curves,  this 
method  is  in  error  because  it  neg¬ 


lects  the  effect  of  eddy  currents. 
When  high-permeability  core  mate¬ 
rials  are  used,  the  eddy-current 
effect  is  important  even  with  lami¬ 
nation  thicknesses  of  a  few  thou¬ 
sandths  of  an  inch  and  at  a 
frequency  of  60  cycles. 

It  has  been  shown’  that  the  pre¬ 
magnetization  in  a  self-saturated 
magnetic  amplifier  is  indicated  not 
by  the  back  flank  of  the  d-c  hys¬ 
teresis  loop  nor  by  the  symmetrical 
a-c  loop,  but  by  an  intermediate 
curve.  This  has  been  called  the  con¬ 
trol  magnetization  curve.  It  is  the 
locus  of  the  tips  of  the  biased  dy¬ 
namic  hysteresis  loops  through 
which  the  core  material  is  driven 
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FIG.  1 — Cora  test  circuit  (A)  and  hali- 
wave  amplifier  circuit  (B) 


when  the  control  current  of  the  am¬ 
plifier  is  varied. 

If  the  foregoing  is  accepted,  the 
choice  of  an  efficient  core-test 
method  may  be  reduced  to  con¬ 
sideration  of  the  most  convenient 
way  of  measuring  the  control 
magnetization_  curve.  This  can  be 
done  readily  by  operating  the  re¬ 
actor  in  an  actual  half-wave  self- 
saturating  amplifier.  The  voltage 
induced  in  a  pickup  coil  can  be  in¬ 
tegrated  by  an  R-C  network  to  pro¬ 
vide  the  flux  wave  and  permit  the 
tracing  on  a  cathode  ray  oscillo¬ 
scope  of  the  dynamic  hysteresis 
loops. 

Test-Winding  Requirentenis 

The  foregoing  method,  in  com¬ 
mon  with  other  test  methods  in¬ 
volving  hysteresis  curve  tracing, 
requires  a  pickup  coil  of  a  consider¬ 
able  number  of  turns.  The  induced 
voltage  at  60  cycles  is  only  a  few 
millivolts  per  turn  for  small  mag¬ 
netic  amplifier  reactors,  particu¬ 
larly  those  employing  core  mate¬ 
rials  such  as  Mumetal,  which  has  a 
low  value  of  saturation  induction. 
Since  there  is  nece.s.sarily  a  high 
attentuation  in  the  integrating  net¬ 
works  of  circuits  for  hysteresis 
curve  tracing,  the  need  for  a  pickup 
coil  of  many  turns  is  apparent. 

This  requirement  may  present  no 
serious  difficulty  in  the  case  of  cores 
in  which  an  air  gap  is  present  be¬ 
cause  the  laminations  may  be 
stacked  around  coil  forms  on  which 
any  desired  number  of  turns  have 
been  wound.  If  only  a  limited  num¬ 
ber  of  closed  cores  are  to  be  tested, 
the  expense  of  winding  the  requisite 
number  of  turns  might  not  be  too 
great.  Where  thousands  of  ampli¬ 


fiers  employing  closed  cores  are  pro¬ 
duced  and  where  each  core  must  be 
individually  tested,  it  is  impractical 
to  provide  a  winding  of  many  turns. 
Instead  of  using  coils  for  these 
closed  cores  a  winding  for  test  pur¬ 
poses  may  be  obtained  by  passing  a 
plug  through  the  window  of  the 
core  and  into  a  socket. 

Since  it  is  necessary  in  the  pro¬ 
duction  of  Vickers  magnetic  ampli¬ 
fiers  to  test  cores  having  window’ 
openings  as  small  as  about  S-in. 
square,  a  plug  having  four  contacts 
was  deemed  the  most  practical.  This 
can  be  used  to  provide  one  or  more 
windings  having  a  total  of  four 
turns. 

Plug-and-Socket  Arrangement 

An  early  core  test  method  using 
the  plug-and-socket  arrangement 
involved  measuring  the  normal  a-c 
magnetization  curve.  Two  of  the 
turns  were  used  as  an  excitation 
winding  through  w'hich  a  specified 
sinusoidal  alternating  current  was 
passed.  The  other  two  turns  were 
employed  as  a  pickup  winding  and 
the  voltage  induced  in  them  was 
measured  with  a  vacuum-tube  volt¬ 
meter.  In  this  way  several  points 
on  the  magnetization  curve  were 
obtained. 

A  single  four-turn  winding  could 
have  been  used  for  both  excitation 
and  pickup,  but  the  i.solated  wind¬ 
ings  are  better  because  they  avoid 


FIG.  2 — Correlation  oi  core  teit  data 
with  periormance  oi  half-ware  magnetic 
amplifier.  Pickup  rollago  in  core  teet  at 
60  cycle*  (curve  A),  maximum  lupply 
voltage  to  amplifier  for  cutoff  (curve  B) 
ond  d-c  output  voltage  timet  2.2  of  am¬ 
plifier  with  supply  voltage  oi  13.2  mv 
per  turn  (curve  C) 


errors  due  to  voltage  drop  in  the 
contact  resistance  of  the  plug  and 
.socket.  This  type  of  test  is  useful 
in  matching  sets  of  cores  for  bal¬ 
anced  amplifiers  and  provides  some 
indication  of  the  performance  of 
cores  in  self-saturating  amplifiers. 
The  correlation  between  test  results 
and  amplifier  characteristics  was 
not  considered  satisfactory  since 
this  method  gives  no  indication  of 
either  coercive  force  or  residual  in¬ 
duction. 

Another  circuit  requiring  only  a 
few  turns  to  test  a  magnetic  ampli¬ 
fier  core  is  shown  in  Fig.  lA.  The 
circuit  configuration  here  resembles 
that  of  an  actual  half-wave  self- 
saturating  magnetic  amplifier.  An 
a-c  potential  of  a  few  volts  is  ap¬ 
plied  to  an  excitation  circuit  con¬ 
sisting  of  a  half-wave  rectifier  and 
a  current-limiting  resistor.  Voltage 
is  held  to  a  low  value  so  that  recti¬ 
fier  leakage  will  be  negligible.  A 
control  winding  is  provided  through 
which  an  adjustable  amount  of  pure 
d-c  is  caused  to  flow.  This  circuit 
contains  a  high  impedance  to  pre¬ 
vent  appreciable  current  from  flow¬ 
ing  as  a  result  of  voltage  induced 
in  the  control  winding.  A  vacuum- 
tube  amplifier  and  a  germanium 
diode  rectifier  voltmeter  permit  the 
measurement  of  the  voltage  induced 
in  the  pickup  winding. 

Control  Current 

The  control  current  sets  the 
initial  value  of  flux  in  the  core.  A 
half-wave  current  flows  in  the  ex¬ 
citation  winding  which,  during 
each  cycle,  drives  the  flux  from  this 
initial  value  into  saturation  and 
back  again.  The  amplitude  of  this 
flux  wave  is  indicated  by  the  diode 
voltmeter  since  it  measures  the 
average  value  of  the  induced  volt¬ 
age.  By  measuring  the  flux  change 
for  several  values  of  control  current 
and  subtracting  it  from  the  satura¬ 
tion  flux,  points  on  the  control 
magnetization  curve  may  be  ob¬ 
tained.  It  is  more  convenient,  how¬ 
ever,  to  plot  the  induced  voltage  per 
turn  against  the  control  ampere- 
turns. 

The  pickup  voltage  curve  is  a 
good  indication  of  the  maximum 
supply  voltage  which  can  be  used 
in  an  actual  half-wave  magnetic- 
amplifier  circuit.  Fig.  IB,  as  a  func¬ 
tion  of  control  ampere-turns  at  cut- 


120 


Norembef,  1952  — ELECTRONICS 


off.  An  exiieri mental  illustration  of 
this  is  offered  in  Fig.  2.  Curve  A 
represents  the  pickup  voltage  per 
turn  at  60  cps  of  a  AEM4750  core 
having  a  cross-section  of  0.08 
square  inch  and  a  mean-length 
magnetic  path  of  3  inches,  when 
an  average  half-wave  excitation  of 
1.3  ampere-turns  is  applied.  Curve 
B  shows  the  measured  value  of 
supply  voltage  per  turn  in  the  am¬ 
plifier  of  Fig.  IK  which  for  each 
value  of  control  allows  a  load  cur¬ 
rent  to  flow  whose  mmf  corresponds 
to  that  used  in  testing  the  core.  The 
fact  that  the  measured  supply 
voltage  slightly  exceeds  the  pickup 
voltage  can  t)e  ascribed  mainly  to 
the  forward  voltage  drop  of  the 
re<*tifier  in  the  amplifier  circuit. 

The  control  swing  required  to 
drive  the  amplifier  from  cutoff  to 
full  output  with  a  given  supply 
voltage  may  be  determined  from 
this  type  of  core  test,  if  rectifier 
leakage  is  negligible.  The  control 
ampere-turns  for  cutoff  are  deter¬ 
mined  from*  the  pickup  voltage 
curve.  Fig.  2.  curve  A,  knowing  the 
supply  voltage  per  turn  of  the  out¬ 
put  winding  and  making  a  suitable 
allowance  for  rectifier  forward 
voltage  dron.  The  control  ampere- 
turns  for  full  outout  of  the  ampli¬ 
fier  can  be  found  by  taking  the 
abscissa  of  a  point  at  the  lower  knee 
of  the  pickup  voltage  curve. 

The  control  characteristic  of  a 
half-wave  self-saturating  amplifier 
using  the  same  core  appears  as 
curve  C  of  Fig.  2.  In  this  case,  the 
output  is  plotted  on  a  voltage-per- 
turn  basis  and  the  load  resistance  is 
assumed  to  include  the  output  wind¬ 
ing  resistance.  Sufficient  cells  were 
used  in  the  rectifier  to  insure  negli¬ 
gible  leakage  current. 

A  definite  correlation  can  be 
noted  between  the  .shape  and  posi¬ 
tion  of  the  control  characteristic 
and  the  pickup  voltage  curve.  This 
can  be  .se«n  from  the  fact  that  in 
the  amplifier,  the  sum  of  the  re¬ 
actor  voltage,  the  output  voltage 
and  the  rectifier  forward  voltage 
drop  should  equal  the  supply  volt¬ 
age.  Therefore,  the  output  voltage 
of  the  amplifier  increases  as  the  re¬ 
actor  voltage  decreases  and  the  knee 
of  the  control  characteristic  occurs 
at  the  same  value  of  control  mmf 
as  the  lower  bend  of  the  pickup 
voltage  curve. 


The  difference  between  the  am¬ 
plifier  full  output  voltage  and  the 
supply  voltage  is  due  to  rectifier 
forward  voltage  drop  and  to  the 
fact  that  the  reactor  still  possesses 
appreciable  inductance  at  points 
above  the  knee  of  the  control  char¬ 
acteristic. 

To  get  a  direct  comparison  of 
curves  A,  B  and  C  of  Fig.  2,  certain 
conventions  must  be  ob.served.  The 
vacuum-tu^  amplifier  and  diode 
voltmeter  combination  is  calibrated 
on  sine  wave  a-c,  therefore  the  volt¬ 
meter  indications  show  1.1  times 
the  average  value  of  the  induced 
voltage.  The  load  voltage  for  curve 
C  was  obtained  by  multiplying  by 


FIG.  3 — Corralotion  oi  cot*  ;**t  data 
with  p*rionnanc*  oi  bali-war*  maqnatic 
ampUilar  with  Daltomax  cor*.  Pickup 
Toltaq*  in  cor*  t*it  at  60  cycl**  (cutv* 
A)  and  d<  output  voltaq*  timoi  3.2  oi 
ompliiior  with  lupply  voltaq*  oi  52.1  m* 
pat  turn  (curr*  B) 


2.2  the  actual  load  voltage  as  meas¬ 
ured  with  a  d-c  meter.  The  use  of 
these  factors  results  in  the  com¬ 
parison  in  Fig.  2  of  1.1  times  the 
average  value  of  each  voltage  taken 
over  the  forward  half  cycle  of 
supply  voltage. 

Figure  3  shows  the  pickup-volt¬ 
age  curve  obtained  in  the  core  test 
and  a  control  characteristic  for  a 
half-wave  amplifier  using  a  reactor 
wound  on  a  core  of  square  Delta- 
max  laminations.  The  cross-section 
of  this  core  is  0.174  square  inch  and 
the  mean  length  of  magnetic  path  is 
4.4  inches.  The  output  winding  has 
700  turns.  As  before,  there  is  a 
good  correlation  of  results  in  the 
core  test  and  the  amplifier  charac¬ 
teristic. 

It  should  be  pointed  out  that 


operating  conditions  in  this  core 
test  circuit  differ  in  at  least  two  re¬ 
spects  from  those  in  the  actual  am¬ 
plifier.  In  the  amplifier  the  core 
excitation  varies  with  control  sig¬ 
nal  ;  at  cutoff  the  core  is  driven  only 
slightly  beyond  the  knee  of  the  hys¬ 
teresis  curve,  while  at  full  output  it 
is  driven  far  into  saturation. 

In  the  core  test,  a  constant  ex¬ 
citation  was  used  for  all  values  of 
control.  It  corresponds  to  that  at 
cutoff  in  the  amplifier.  For  this  rea¬ 
son,  the  pickup  voltage  curve  as 
measured  in  the  core  test  has  a 
somewhat  lower  value  than  the  in¬ 
duced  voltage  in  the  amplifier  for 
the  full  output  condition.  It  would 
probably  be  worth  while  to  increase 
the  excitation  in  obtaining  points  at 
the  lower  end  of  the  curve  in  the 
core  test. 

Since  the  reactance  of  the  excita¬ 
tion  winding  is  negligible  compared 
with  the  current-limiting  resistor, 
the  excitation  current  will  have  the 
waveform  of  a  rectified  sine  wave. 
This  means  that  if  the  excitation  is 
sufficient  to  drive  the  core  consider¬ 
ably  beyond  the  knee  of  the  hystere¬ 
sis  curve,  the  core  will  traverse  the 
steep  part  of  the  curve  in  a  rela¬ 
tively  short  part  of  the  cycle.  The 
flux  wave  in  the  core  te.st  circuit 
will  then  be  much  steeper  than  that 
in  the  amplifier  circuit,  and  the  in¬ 
duced  voltage  wave  will  be  sharply 
peaked  instead  of  being  a  sine  wave 
or  portion  of  a  sine  wave.  The  more 
sudden  change  of  flux  will  evidently 
modify  the  effect  of  eddy  currents 
in  the  core  test  circuit  as  compared 
with  the  actual  amplifier  circuit. 
However,  in  view  of  the  test  results 
obtained,  this  difference  in  the 
eddy-current  effect  is  not  thought 
to  be  of  great  importance. 

It  is  believed  that  the  method 
described  in  this  paper  provides  a 
test  which  satisfactorily  approxi¬ 
mates  actual  amplifier  operating 
conditions  without  requiring  the 
use  of  test  coils  on  closed  cores.  It 
provides  a  basis  for  matching  sets 
of  cores  for  balanced  amplifiers  as 
well  as  for  the  acceptance  or  re¬ 
jection  of  individual  cores. 
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FIG.  1 — Basic  ompltlisr-diods  drcoits 


FIG.  2 — IdsoUssd  diods  circuits 


Thermionic  diodes  are  useful  impedance  bias  sources  are  easily 
in  analog  computers  for  simu-  furnished.  An  advantage  of  the 
lation  of  nonlinear  characteristics,  series-output  limiter  is  its  higher 
Amplifier-diode  circuits  may  be  switching  speed  and  greater  opera- 

used  to  represent  systems  having  tional  flexibility.  The  circuit  of 

two  or  more  discrete  operating  Fig.  ID  may  have  extremely  high 

regions.  They  may  be  made  accu-  gain  for  small  signals  and  almost 
rate  and  precise  and  their  speed  is  zero  incremental  gain  for  large 
better  than  that  of  corresponding  signals.  This  type  of  operation  is 

relay  circuits.  Standard  stabilized  less  feasible  with  the  circuit  of 

computing  amplifiers  may  be  used.  Fig.  lA. 

The  circuits  of  Fig.  IB  and  1C 
perform  similar  operations.  Incre- 
Figure  1  shows  four  basic  am-  mental  gain  is  small  for  small  sig- 
plifier-diode  circuits  that  will  be  nals  and  large  for  large  signals, 
used  as  prototypes  of  other  elec-  The  series  limiter,  however,  offers 
tronic  switching  circuits  to  be  greater  flexibility  since,  by  elimi- 
described.  Input  limiters  are  am-  nating  the  resistor  shunting  the 
plifier-diode  circuits  employing  one  diodes  of  Fig.  1C,  zero  gain  for 
or  more  diodes  in  the  input  circuit,  small  signals  is  possible. 

Output  limiters  are  those  employing  Many  variations  of  the  four  basic 
one  or  more  diodes  in  the  feedback 
circuit.  Shunt  limiters  decrease 
current  through  the  summing  node 
by  diode  conduction.  Series  limiters 
increase  current  through  the  sum¬ 
ming  node  by  diode  conduction. 

The  shunt-input  limiter  shown  in 
Fig.  lA  is  probably  most  familiar 
to  users  of  electronic  differential 
analyzers.  Normal  scale  changing 
is  provided  until  the  input  voltage 
reaches  a  certain  value  above  or 
below  which  one  or  the  other  diode 
conducts.  For  inputs  in  excess  of 
this  limiting  value,  output  is  nearly 
constant.  Similar  performance  is 
obtained  with  the  series-output 
limiter  which  is  approximately  the 
dual  of  the  shunt-input  limiter. 

The  advantage  of  the  shunt-input 
limiter  is  that  single-ended,  low- 


circuits  are  possible.  A  resistor 
may  replace  a  short  circuit,  or  a 
short  or  open  circuit  may  replace  a 
resistor.  One  important  variation 
is  shown  in  Fig.  2,  which  illustrates 
a  method  of  idealizing  the  charac¬ 
teristics  of  a  thermionic  diode.  The 
departure  from  the  ideal,  neglecting 
leakage,  is  twice  the  voltage  across 
the  diode  divided  by  the  gain  of 
the  amplifier.  This  error  will  usu¬ 
ally  be  on  the  order  of  tens  of  micro¬ 
volts.  The  idealized  diode  will  be 
applied  in  some  of  the  computing 
circuits  to  follow. 

The  circuit  shown  in  Fig.  3A  is 
a  dead-space  simulator.  Its  opera¬ 
tion  is  analogous  to  devices  having 
a  definite  threshold  of  sensation  or 
activity.  The  circuit  of  Fig.  3B  has 
similar  characteristics  but  offers 
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FIG.  3 — Electronic  doad-ipoco  limulolor  Is  analogous  to  mschonical  doTicos 
haring  dsiinits  threshold  oi  sensation  or  actirity 
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Mechanical  Phenomena 


Analog  computers  use  diode  limiters  to  simulate  apparatus  characterized  by  two  or  more 
discrete  operating  conditions.  Basic  limiter  circuits  are  described.  Applications  are  shown 
in  study  of  cam-operated  engine  valve  and  simulation  of  static  and  coulomb  friction 


two  advantages.  First,  no  resistor 
matching  is  required  to  produce 
zero  gain  at  small  input  signals.  In 
some  applications,  mismatched  re¬ 
sistors  in  the  circuit  of  Fig.  3A  may 
cause  an  undesirable  drift.  Second, 
in  the  series  limiter  it  is  more  con- 


FIG.  4 — Dead-ipac*  limulotor  praMnIs 
oaaloqy  oi  backlosh  in  qaai  auamblr 


venient  to  control  independently  the 
gains  for  positive  and  negative  sig¬ 
nals.  This  effect  is  shown  in  Fig. 
3D. 

Figure  4A  illustrates  a  circuit 
for  simulating  backlash  as  may 
occur  in  a  gear  assembly.  It  em¬ 
ploys  the  dead-space  simulator. 
Assume  that  R„  R,  and  R. 

are  equal  and  that  the  time  constant 
R,Ci  is  very  small.  Assume  further 
that  the  voltage  across  C,  is  ini¬ 
tially  zero.  If  the  input  voltage  is 
zero  and  increa.sing  positively,  the 
output  voltage  e,  will  remain  zero 
until  the  input  voltage  is  equal  to 
At  this  point,  V,  conducts,  and 
amplifier  3  integrates  until  the  out¬ 
put  voltage  e,  is  just  large  enough 
to  cause  V,  to  cut  off.  Further  in¬ 
creases  in  e,  result  in  equivalent 
decreases  in  e„  and  voltage  e,  may 
be  said  to  follow  e,.  This  action 
continues  until  e,  reverses  direc¬ 
tion;  e,  then  remains  constant  until 


e,  has  changed  by  a  quantity  suf¬ 
ficient  to  turn  on  V,.  The  action 
continues  in  this  way,  tracing  a  loop 
or  loops,  as  shown  in  Fig.  4B. 

Figure  5A  is  a  simple  comparator 
circuit.  Amplifier  gain  is  suffi¬ 
ciently  high  that  the  output  e,  is 
limited  by  either  V,  or  V,  except  for 
negligibly  small  inputs.  Thus,  e, 
must  be  either  E,  or  Eu  depending 
on  the  sign  of  (e,  K).  The  cir¬ 

cuit  has  high  gain  during  the  transi¬ 
tion  from  one  state  to  another  and 
almost  zero  gain  in  either  of  the 
stable  states.  The  voltages  e, 
and  er  are  shown  in  Fig.  5H,  5C 
and  5D  respectively.  Any  one  of 
the  three  output  voltages  may  be 
u.sed  to  .switch  other  amplifier-diode 
circuits  or  may  be  applied  to  an  in¬ 
tegrator  for  initiating  a  timing 
operation.  It  should  be  noted  that 
K  may  be  replaced  by  a  variable  to 
obtain  an  indication  or  initiate  a 
process  when  one  variable  exceeds 
another. 

The  comparator  is  applied  in  a 
bistable  multivibrator  as  shown  in 
Fig.  6A.  Comparison  voltage  is 
zero.  Positive  feedback  is  provided 
by  amplifier  2  during  the  transi¬ 
tions  and  .stability  is  reached  when 
«,  is  either  E,  or  E,.  If  R,  is  equal 
to  R„  switching  will  occur  when¬ 
ever  e,  is  equal  to  e,.  A  graph  of 
the  output  voltage  is  given  in  Fig. 
6B. 

Sweep  Generafor 

The  bi.stable  multivibrator  is 
used  in  the  sweep  generator  shown 
in  Fig.  7A.  Assume  all  resistors 
are  equal,  and  that  E,  is  equal  to 
If  e,  is  positive,  the  output  of 
amplifier  3  will  decrease  until  it  is 
equal  in  magnitude  to  e,.  At  that 
Twint,  e,  changes  sign  and  e,  steps 
to  a  negative  voltage,  reversing  the 


process.  Steady-state  waveforms 
are  shown  in  Fig.  7B. 

Figure  8A  is  a  precision  version 
of  the  sweep  generator  shown  in 
Fig.  7.  It  shows  that  precision  ver¬ 
sions  of  amplifier-diode  circuits  are 
generally  possible.  The  trick  in 


FIG.  S — Compomler  dmil  thowa  dl- 
od««  UMd  ia  anothn  awltchlag  opato* 
Ueo 
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riG.  6 — Biclable  multivibrator  uioi 
comparator  circuit 


such  applications  is  to  use  ordinary 
diodes  as  switches  to  control  ideal¬ 
ized  diodes.  This  basic  method  may 
be  used  to  turn  a  variable  voltapre 
on  or  off  as  a  result  of  coincidence 
of  two  other  variables. 

Usually  the  use  of  the  idealized 
diode  to  secure  precise  operation 
will  require  more  equipment.  Quite 
often,  however,  precision  circuits 
may  require  no  more,  or  even  less, 
equipment.  Fijrure  9A  is  a  modi¬ 
fication  of  the  idealized  diode  and 
produces  the  absolute  value  of  a 
variable  voltajfe.  Amplifier  1  is 
called  a  sign-separator  since  each 
of  the  two  outputs,  .4  and  B,  fur¬ 
nishes  only  one  sign  of  the  variable. 
The  output  of  amplifier  1  is  applied 
to  the  input  of  amplifier  2  only  if 
e,  is  positive.  The  gain  from  input 
to  output  through  amplifiers  1  and 
2  is  +2  if  the  input  is  positive 
and  zero  if  the  input  is  negative. 
The  gain  from  input  to  output 
through  amplifier  2  is  always  —1. 
Under  these  conditions  the  output 
is  the  absolute  value  of  the  input, 
as  in  Fig.  9D.  Variations  of  this 
circuit  permit  the  rotation  and 
translation  of  the  origin. 

Examples 

One  application  of  amplifier-diode 
circuits  is  the  simulation  of  static 
and  coulomb  friction.  A  typical 
situation  is  illustrated  in  Fig.  10. 
Two  cases  are  considered:  the  first 
involves  use  of  a  double-acting 
spring  that  provides  a  restoring 
force  for  both  positive  and  negative 
deflections.  In  the  second  case,  a 
single-acting  spring  is  used.  The 
equations  of  motion  for  each  case 
are  shown.  These  equations  imply 


FIG.  7 — SwMp  qeneralor  employg  bistable  multivibrator  circuit.  Steady-state 
waveiorms  are  shown 


FIG.  8 — Precision  sweep  generator  uses  ordinary  diodes  as  switches  to  control 
ideolixed  diodes 


statements  such  as:  the  frictional  shown  in  Fig.  11.  It  is  assumed 
force  is  equal  and  opposite  to  all  that  stiction  is  equivalent  to  in- 
applied  forces  as  long  as  the  velocity  finite  viscosity,  a  condition  which 
of  the  block  is  zero,  and  until  the  may  be  simulated  by  a  short  circuit 
sum  of  the  applied  forces  is  equal  across  C,  for  zero  velocities.  A  very 
to  or  greater  than  some  fixed  value,  close  approximation  to  a  short  cir- 
The  circuit  for  solving  the  cuit  across  C,  is  effected  by  a  high- 
double-acting  spring  problem  is  gain  negative-feedback  path  around 
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ing  of  amplifier  3.  When  V,  or  V'. 
is  on,  V,  and  V,  or  V,  and  V,  are 
also  on,  and  the  limited  outputs  of 
amplifiers  3  and  4  provide  a  steady 
opposing  voltage  corresponding  to 
the  coulomb  friction.  Voltage  di¬ 
viders  have  replaced  the  batteries 
used  with  diodes  in  previous  illus¬ 
trations. 

The  input  and  output  function.-^ 
are  also  shown  in  Fig.  11.  No  mo¬ 
tion  occurs  until  the  wheel  has 
moved  sufficiently  far  to  break 
.static  friction.  There  is  overshoot 
and  restoring  action  due  to  the 
spring.  The  block  comes  to  rest 
with  a  small  positive  force  still 
applied.  In  this  particular  example, 
sliding  friction  was  approximately 
half  static  friction. 

Figure  12  shows  the  single-acting 
spring  problem.  Amplifier  5  is  sen¬ 
sitive  only  to  positive  errors.  Be¬ 


amplifier  1  provided  by  amplifiers 
.3  and  5.  The  effective  resistance 
across  C,  is  then  A,  divided  by  the 
gain  through  amplifiers  3  and  5. 
Since  this  gain  may  easily  be  10,000 
or  more,  the  effective  resistance 
across  C,  may  be  approximately  100 
ohms.  The  error  due  to  this  ap¬ 
proximation  is  less  than  that  which 
would  be  caused  by  an  amplifier  2 
grid  current  of  10  '  amjwre. 

Spring  Problems 

When  the  velocity,  A'„,  is  zero,  all 
diodes  are  off.  As  X,  is  increased, 
a  point  is  reached  when  the  output 
of  amplifier  3,  which  is  fidllowing 
Xt,  is  limited  by  either  V,  or  Vf  At 
this  point  the  large  damping  is  re¬ 
moved  and  the  velocity  is  free  to 
change.  A  very  small  change  in 
X,  turns  on  one  diode  of  each  pair. 
Diodes  V,  and  V.  prevent  overload¬ 


cause  of  gating  action  of  amplifier 
5,  a  separate  feedback  path  must  be 
provided  for  frictional  forces.  This 
is  accomplished  by  amplifier  6.  Re¬ 
sults  of  this  simulation  are  also 
shown  in  Fig.  12.  The  block  moves 
in  spurts  and  although  there  is 
overshoot,  there  is  no  restoring 
action. 

Cam  Problems 

As  a  second  example  of  the  use 
of  diodes  in  computing  circuits, 
consider  the  motion  of  a  valve  oper¬ 
ated  by  a  cam.  This  problem  in¬ 
volves  stiffness  ratios  on  the  order 
of  2,000  to  1.  The  data  for  this 
problem  were  obtained  from  the 
HAL  engine,  well  known  in  the 
racing  engine  field.  Top  speed 
of  this  engine  is  about  4,000  rpm. 

Figure  3  illustrates  the  problem, 
defines  the  quantities  and  lists  three 
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FIG.  9 — IdealUed  diode  gives  absolute 
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FIG.  11 — Solution  for  cose  wherein  block  Is  occeleroted  from  rest  by  force  applied 
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FIG.  IS — Problem  inTolsing  com^tper- 
ated  engine  valve 


equations  of  motion  only  one  of 
which  is  valid  at  any  particular  in¬ 
stant.  When  the  X-position  of  the 
cam  is  greater  than  that  of  the 
valve,  Eq.  1  holds.  If  the  cam 
follower  and  cam  are  not  engaged, 
Eq.  3  holds  unless  the  valve  is 
seated,  in  which  case  Eq.  2  holds. 

These  equations  are  solved  as 
shown  in  Fig.  4.  Amplifiers  1  and 
2  are  the  two  integrators  required 
for  solution  of  second  order  equa¬ 
tions.  The  terms  common  to  all 
three  equations,  those  due  to  the 
valve-spring,  are  provided  by  ampli¬ 
fier  3  and  the  potentiometer  marked 
Cam  motion  is  provided  by  a 
function  generator.  When  the  mag¬ 
nitude  of  Xc  is  greater  than  that  of 
Xr,  the  difference  is  amplified  by 
amplifier  5  and  applied  to  the  input 
of  amplifier  1,  thus  solving  Eq.  1. 
When  the  valve  position  is  equal  to 
or  less  than  zero,  the  valve  is  seated 
and  Xr  is  amplified  by  amplifier  4, 
thus  solving  Eq.  2.  The  gains 
through  amplifiers  4  and  5  are 
high.  When  neither  of  the  above 
conditions  pertain,  both  V,  and  V, 
are  cut  off  and  Eq.  3  is  solved. 

Amplifiers  4  and  5  may  be  re¬ 
placed  by  idealized  diodes  thereby 
eliminating  the  need  for  Vi  and  V.. 
This  further  shows  that  the  more 


precise  method  will  often  be  the 
simpler  one. 

The  results  of  the  cam-valve 
simulation  are  shown  in  Fig.  15. 
The  solid  line  is  a  development  of 
the  cam  surface  and  is  also  the  path 
traced  by  the  cam  follower  and 
valve.  As  the  speed  of  the  engine 
is  increased,  a  point  is  reached  be¬ 
yond  which  the  valve  cannot  follow 
the  cam.  Hammering,  override  and 
bounce  result  as  shown  by  the  bro¬ 
ken  line.  Since  this  was  part  of  a 
racing  engine,  it  was  running  near 
top  speed  much  of  the  time.  It  had 
been  observed  that  the  cam  showed 
very  little  wear  on  one  side  and 
there  was  evidence  of  hammering 
near  the  peak  of  the  cam.  This 
fact  had  not  previously  been  ex¬ 
plained.  Furthermore,  valve  stems 
had  occasionally  broken,  due,  per¬ 
haps,  to  the  final  bouncing.  In  the 
simulated  valve,  the  bouncing 
rapidly  increased  in  magnitude  as 
the  speed  of  the  engine  was  raised. 
Increasing  the  engine  speed  by 


about  10  percent  increased  the 
height  of  bouncing  about  300 
percent. 

Conclusions 

The  thermionic  diode  is  a  useful 
circuit  element  in  simulating  non¬ 
linear  characteristics.  Amplifier-di¬ 
odes  may  be  used  to  simulate  sys¬ 
tems  characterized  by  two  or  more 
distinct  operating  regions  or  condi¬ 
tions  separated  by  abrupt  boun¬ 
daries.  They  can  be  made  quite  ac¬ 
curate  and  precise.  Their  speed  is 
at  least  of  an  order  of  magnitude 
faster  than  that  of  corresponding 
relay  circuits  and  standard  stabi¬ 
lized  computing  amplifiers  may  be 
used. 
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Toy  auto  proTidos  tcalod-down  vohiclo  ior  antenna  meoauromenta  uaina  micro- 
worea  to  chock  tU  and  uhi  ayatema 


Turntable  ground  plane  permita  uae  oi  ata- 
tionary  meoauring  equipment 


Investigating  Antennas 
For  UHF  Mobiles 


Scale-model  test  setup  using  inexpensive  toy  car  mounted  on  turntable  ground  plane  yields 
useful  information  on  radiator  characteristics  for  mobile  services  in  present  150-mc 

band  and  new  450-mc  band 

By  EDWARD  F.  HARRIS 

Chief  Bnffineer 
Mark  Products  Company 
Lineolntcood,  IlHnoie 


WHEN  the  mobile  services  were  predecessors  to  the  familiar  quar-  450-mc  region.  Early  experiment- 
confined  to  frequencies  below  ter-wave  roof  mounted  whip.  Re-  ers  have  carried  the  old  antenna 
30  megacycles  the  antenna  problem  cently,  units  such  as  the  bumper  techniques  a  step  further  and  are 
was  mainly  one  of  providing  enough  mounted  coaxial  dipole  have  seen  employing  the  quarter-wave  whip 
physical  length  to  obtain  a  reason-  application  but  so  far  as  is  known  antenna  with  fair  results.  The 
able  degree  of  radiation  efficiency,  there  has  been  no  real  effort  to  physical  length  of  this  unit  is  now 
Pattern  considerations  were  sec-  manufacture  more  useful  radiators  about  6  inches  overall  and  it  be- 
ondary  and  almost  nonexistent  or  even  to  investigate  thoroughly  comes  apparent  that  son;e  means 
since  there  was  little  choice  in  the  the  pattern  properties  of  those  in  of  increasing  the  aperture  and  thus 
mode  of  operation.  general  use  with  a  view  toward  an  gain  is  generally  to  be  desired. 

The  move  to  higher  frequencies  evaluation  of  system  efficiency.  The  physical  length  of  an  18-inch 

in  the  150-mc  region  came  as  the  aa  aa  wi  *  whip  has  been  well  accepted  and 

mobile  services  were  about  to  ex-  -  c  o  i  e  possible  that  even  longer  units 

perience  a  large  expansion  and  At  this  time  the  field  is  about  would  not  be  objectionable  from 
vehicular  antennas  seem  to  have  to  experience  another  expansion  to  an  appearance  standpoint, 
evolved  from  their  low-frequency  still  higher  frequencies  in  the  This  paper  approaches  the  an- 
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tenna  problem  from  the  standpoint 
of  an  analysis  of  systems  in  use 
today  with  the  thought  that  an 
understanding  of  the  properties 
available  at  the  present  state  of  the 
art  will  point  the  way  to  avenues 
of  attack  in  an  effort  to  improve 
performance.  Such  antenna  design 
work  is  now  feasible  in  view  of 
the  small  wavelengths  involved  and 
the  opportunities  for  the  antenna 
engineer  to  exerci.se  his  ingenuity 
are  unlimited. 

The  problem  generally  involves 
vertical  polarization  exclusively, 
omniazimuth  coverage  in  general, 
with  land  station  to  mobile  unit 
and  mobile  unit  to  mobile  unit  com¬ 
munications.  Figure  1  shows  the 
generalized  coordinate  system  u.sed 
and  the  positioning  of  the  mobile 
unit  and  antenna  within  the  co¬ 
ordinates. 

In  considering  the  primary  cov¬ 
erage  area  of  a  central  station 
communicating  with  mobile  units, 
refer  to  Fig.  2  which  shows  a 
simplified  flat  earth  consideration 
of  the  path  of  propagation.  Al¬ 
though  the  direct  and  reflected  ray 
are  to  be  considered,  the  important 
point  is  that  at  ranges  over  a  mile, 
communication  via  the  'direct  ray 
takes  place  within  an  angle  of  plus 
or  minus  one  degree  from  the 
horizon. 

1  In  a  service  that  requires  uni¬ 


form  or  omniazimuth  coverage,  the 
only  avenue  for  the  increase  in  gain 
is  that  which  narrows  the  beam 
width  in  the  vertical  or  6-plane. 
To  provide  for  the  analysis  of  ar¬ 
rays  which  might  produce  a  narrow- 
vertical  pattern,  and  also  illu.strate 
the  effects  of  beam  width  in  the 
vertical  plane  upon  the  gain  for  the 
omniazimuth  radiator.  Fig.  3  has 
Ijeen  prepared.  A  hypothetical 
radiation  pattern  has  been  a.ssumed 
which  is  completely  omniazimuth 
in  its  radiation  and  furthermore 
its  vertical  pattern  is  uniform  be¬ 
tween  specified  limits  (6,  to  0,) 
and  then  drops  off  immediately  to 
zero  beyond  these  limits. 

This  radiator  will  be  termed  to 


FIG.  3 — Gala  analytU  ior  hypothaticol 
cmniasimulh  isoT*rtlcaI  radiator 


FIG.  2 — 0\«r  flat  earth,  moil  direct-toy 
commonication  takei  place  within  one 
degree  oi  horiion 


have  an  isovertical  pattern  which 
is  unattainable  in  practice  but  is 
very  convenient  for  analysis.  The 
table  in  Fig.  3  permits  evaluation 
of  the  theoretical  system  gain  to 
be  expected  under  several  condi¬ 
tions  of  reduction  in  the  total  ver¬ 
tical  beamwidth  of  the  omniazimuth 
radiator. 

From  the  data  shown  in  Fig.  2 
it  may  be  concluded  that  it  is  en¬ 
tirely  practical  and  desirable  to  con¬ 
fine  the  radiation  within  10  degree.*' 
or  even  less.  Such  a  radiation  pat¬ 
tern  should  produce  somewhat  over 
8-db  gain  over  an  ideal  dipole.  In 
practice  an  array  which  produces  a 
10-degree  vertical  beam  width 
would  not  be  isoVertical  by  any 
means  and  its  actual  gain  must  be 
evaluated  by  other  means.  Figure  3 
however  is  an  excellent  guide  in  the 
discussion  of  system  improvements 
by  restriction  of  vertical  radiation. 

Scale  Models 

Radiation  patterns  of  mobile 
units  have  been  investigated  by  con¬ 
ventional  scale  model  techniques. 
The  average  automobile  is  about  20 
feet  long.  A  scale  model  auto  was 
obtained  at  the  local  dime  store, 
which  was  1  foot  long  or  1/20  the 
full  size.  Therefore  a  scale  fre¬ 
quency  of  20  times  150  or  ,3,000  me 
was  employed  (9,000  me  for  the  450- 
mc  band)  for  the  model  pattern 
measurements. 

The  auto  was  mounted  at  the 
center  of  a  large  ground  plane  and 
both  the  quarter-wave  whip  and  the 
rear  bumper  mounted  coaxial  dipole 
were  modeled  and  measured.  There 
are  limitations  to  this  technique  in 
that  the  ground  plane  is  finite  and 
that  the  conductivit.v  of  the  ground 
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has  not  been  modeled  perfectly, 
however,  surprisingly  good  results 
were  obtained.  The  measurements 
show*  are  necessarily  a  first  ap¬ 
proach  to  the  problem. 

The  photographs  show  the  model 
auto  in  position  on  the  ground  plane 
and  the  assembly  mounted  on  the 
tower  for  measurements.  Figure  4 
contains  sets  of  the  principal  plane 
patterns  for  the  two  cases  of  the 
roof-mounted  quarter-wave  whip 
anteana  and  the  bumper-mounted 
coaxial  dipole.  The.se  are  relative 
patterns  in  that  the  relative  values 
of  voltage  are  recorded  at  each 
angle.  Note  that  in  both  ca.ses  a 
large  proportion  of  the  radiation  is 
propagated  at  the  higher  angles  and 
that  a  rather  small  part  is  in  the 
useful  directions  as  shown  in  Fig.  2. 

Test  Results 

To  reduce  the  data  to  an  ab.solute 
Itasis  so  that  actual  gain  figures 
may  be  assigned  to  the  patterns 
it  is  necessary  to  take  a  complete 
set  of  integration  patterns  to  show 
the  space  distribution  of  radiation. 
This  has  been  done  for  the  case  of 
the  roof-mounted  quarter-wave 
whip  antenna  and  the  .set  consisting 
of  <fi  patterns  taken  for  ten-degree 
steps  in  6  from  zero  to  90  degrees  is 
shown  in  Fig.  5.  Referring  to  the 
0  =  90  degree  pattern  of  Fig.  5,  the 
gain  of  this  pattern  varies  from 
1.1  db  above  a  dipole  at  the  maxi¬ 


FIG.  4 — Typical  pattaras  oi  rooi-lop  quartar-wav*  and  bumpar-mounlad  cocDctol 
aahicular  ontannaa  scolad  20  to  1 


mum  of  the  pattern  to  6  db  below 
a  dipole  at  the  minimum  point  of 
the  pattern.  These  figures  of  gain 
result  from  planimeter  integrations 
of  the  0  pattern  areas  and  the  proper 
numerical  summations  to  reduce  the 
pattern  data  to  absolute  values.  Due 
to  the  high  angle  radiation  and  the 
power  lost  at  these  unusable  angles, 
the  gain  in  the  6  =  90  degree  plane 
(the  azimuth  or  horizon  plane)  suf¬ 
fers  considerably.  The  fact  that  the 
pattern  is  not  perfectly  circular  is 
of  .secondary  importance  since  there 
is  appreciable  radiation  in  all  direc¬ 
tions  of  azimuth.  However  the  fact 
that  the  level  is  down  due  to  the 
higher  angle  radiation  is  a  .serious 


consideration  in  design. 

On  the  basis  of  the  data  presented 
it  is  felt  that  proper  design  of  the 
mobile-mounted  antenna  can  pro¬ 
duce  effective  gains  over  presently 
used  systems  of  the  order  of  6  to 
10  db  at  those  angles  which  are  ^ 
effective  in  the  communication  zone.  | 
From  pa.st  experience  it  is  known  \ 
that  the  factors  causing  high-angle  ) 
radiation  will  become  more  severe  | 
at  the  new  450-mc  range  than  at  the  ' 
150-mc  range  studied  so  that  the 
need  for  improvement  of  the  vehicu¬ 
lar  antenna  system  becomes  even  ' 
more  important  and  the  possibilities 
for  improvement  proportionately 
greater. 


FIG.  5 — Typical  patterni  lor  rooi-lop  quarter-wavo  whip  at  dUioront  ▼•rtical  onqlM  mad*  with  icalod  tyttem  aqreo  cloMly  with  moas- 

uromont*  on  iull-itio  oquipment 
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Industrial  Frequency 


Locked  oscillator-divider  synchronized  directly  with  5-mc  carrier  from  WWV  provitles 
inexpensive  hut  accurate  source  of  frequencies  for  industrial  or  communications  labora¬ 
tory.  System  depends  upon  trf  receiver  equipped  with  selective  input  filter  and  clipj»er- 
limiter  to  make  device  independent  of  noise 


SYNCHRONIZED  directly  by  the  5- 
megacycle  carrier  received 
from  WWV,  Beltsville,  Maryland, 
a  novel  type  of  frequency  standard 
has  been  placed  in  operation  in  a 
laboratory  of  the  General  Electric 
Company  at  Schenectady.  The  5-mc 
carrier  received  from  WWV’  is  di¬ 
vided  to  1  me  by  use  of  a  locked- 
oficillator-divider.  The  output  from 
this  divider  is  then  reduced  to  lower 
frequencies  by  means  of  conven¬ 
tional  multivibrator  dividers. 

This  standard  eliminates  the 
necessity  of  maintaining  crystal- 
frequencies  that  must  be  regularly 
checked  and  which  at  best  serve  as 
subfrequency  standards.  The  sys¬ 
tem  preserves  the  original  stability 
obtained  by  the  Bureau  of  Stand¬ 
ards  for  the  5-mc  carrier  that  is 
maintained  at  ±1  cycle  in  10"  cycles. 

During  the  course  of  developing 
this  unit,  an  extended  recording  of 
signals  from  WWV’  was  made.  A 
tuned-radio-frequency  receiver  with 
limiter  was  used  in  making  records. 
The  limited  5-mc,  radio-frequency 


signal  was  rectified  by  a  crystal 
diode  and  the  output  fed  to  a  d-c 
amplifier.  A  photoelectric  recorder 
was  connected  in  the  plate  circuit 
of  the  d-c  amplifier  and  the  gain 
of  the  amplifier  adjusted  until  the 
limited  value  approached  full  scale 
of  the  recorder.  The  receiver  con¬ 
tained  three  stages  of  trf  with  a 
three-stage  input  filter. 

Reception  Characteristics 

The  recordings  show  appreciable 
signal  level  over  a  twenty-four  hour 
period.  There  are  short-period 
fades  around  midday  and  more 
numerous  short-period  fades  be¬ 
tween  the  hours  of  10  p.m.  and  5 
or  6  a.m.  Throughout  the  working 
day,  however,  the  signals  were  sub¬ 
stantially  up  to  the  limited  value. 

The  antenna  used  was  a  5-mc  di¬ 
pole  mounted  30  feet  above  the 
roof.  The  antenna  was  oriented 
broadside  to  Beltsville,  Maryland. 
It  was  delta-matched  to  300-ohm, 
ribbon-type  transmission  line. 

Since  the  signal  levels  were  sub¬ 


stantial  over  normal  working  hours, 
it  was  decided  to  proceed  further 
with  the  system.  In  the  develop¬ 
ment,  it  was  foreseen  that  it  would 
be  desirable  to  employ  limiters  to 
clip  approximately  90  percent  of 
the  receiver  output  envelope,  thus 
giving  a  wide  range  of  age  and 
elimination  of  unwanted  modula¬ 
tion,  which  in  this  case  consists  of 
the  clock  ticks,  audio  tones  and 
voice  modulation  of  WWV. 

It  will  be  noted  from  the  block 
diagram  that  an  audio-frequency 
branch  is  taken  from  the  trf  output 
for  purposes  of  aural  monitoring 
and  to  furnish  audio  signal  service 
to  the  various  parts  of  the  plant 
requesting  it.  This  signal  does  not 
pass  through  a  limiter. 

Owing  to  the  noise  level  of  in¬ 
dustrial  equipment  operating  in  the 
plant,  a  high  degree  of  selectivity 
is  required.  For  this  rea.son,  a  .se¬ 
lective  input  filter  was  carefully 
designed  and  matched.  Further  to 
increase  the  .selectivity,  it  was  de¬ 
cided  to  employ  a  5-mc  crystal  filter 
in  the  trf  amplifier. 

Certain  fast  transients  of  noise 
had  a  tendency  to  get  through  to  the 
.synchronizing  grid  of  the  locked- 
oscillator  -  divider  at  amplitudes 
higher  than  the  limiting  level.  This 
effect  seemed  to  depend  upon  the 
time  constant  of  the  limiter.  It  was 
found,  however,  that  such  tran¬ 
sients  could  be  greatly  attenuated 
by  the  in.sertion  of  a  resistor  in 
series  with  the  coupling  capacitor 
to  the  synchronizing  grid  of  the 
locked  -  oscillator  -  divider.  Practi¬ 
cally  all  momentary  lo.ss  of  syn¬ 
chronization  was,  by  this  means, 
eliminated. 

The  photograph  shows  a  top  view 


Block  diaqram  oi  tb«  standard-iiqnol  tynchronizinq  system  showinq  audio  tone 
output  lor  qeneral  plant  use  and  1-mc  output  lor  further  Irequency  dieision 
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Standard 


General  ^norifieeriny  Laboratory 
General  Electric  Vo. 
f^rhenectadyt  y.  Y, 


Top  Tiow  ol  modol  tyachronixod  standard  with  throo-stago  illtor  at  Ult.  tri 
rocohror  in  contor  and  lockod  osclllotor-clippor  compononta  at  right 
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Evaluating  AFC  Systems 


Measuring  techniques  for  obtaining  useful  performance  data  on  various  types  of  horizontal 
automatic  frequency  control  systems.  Resulting  curves  and  values  facilitate  comparison 
of  system  and  improve  evaluation  of  design  changes  in  a  given  receiver 


WITH  the  increased  desire  to 
improve  fringe-area  perform¬ 
ance  and  to  decrease  the  cost  of  a 
television  receiver,  it  has  become 
increasinjrly  important  to  the  de¬ 
signer  to  be  able  to  evaluate  quanti¬ 
tatively  the  operation  of  a  receiv¬ 
er’s  individual  circuits.  This  paper 
presents  .somi  essential  characteris¬ 
tics  of  a  hori'-.onal  afc  .system  and 
a  means  to  measure  and  examine 
them. 

Typical  System 

A  block  diagram  of  an  afc  sy.s- 
tem  is  shown  in  Fig.  1.  It  repre- 
.sents  a  conventional  system  in 
which  the  relative  time  of  occur¬ 
rence  of  the  incoming  sync-signal 
information  T,  is  compared  to  the 
relative  time  of  occurrence  of  the 
system’s  output  T,  and  applied  to  a 
phase  detector.  The  phase  detector 
output  is  a  d-c  voltage  E,  which  is 
proportional  to  the  relative  differ¬ 
ence  Tt  in  time  of  occurrence  of 
r,  and  T,  The  voltage  E  controls 
the  frequency  of  the  local  oscillator 
and  under  proper  operating  condi¬ 
tions  locks  it  to  the  incoming  sync- 
signal  frequency. 

The  low-pa.ss  filter  serves  to  inte¬ 
grate  out  horizontal  .sync  pulses  and 
noise,  and  thereby  improve  the  .sys¬ 
tem’s  noise  immunity;  Balanced 
phase  detector  operation,  in  which 
the  sync  pulses  and  associated  noise 
tend  to  cancel  out,  will  make  fur¬ 
ther  improvement  in  noise  response. 

The  phase  detector  characteristic 
0  is  the  change  in  the  d-c  output 
voltage  E  due  to  a  change  in  the 
relative  time  difference  between 
local  o.scillator  and  transmitter.  The 
value  of  9  =  dE/dT^  may  be  meas¬ 
ured  in  volts  per  microsecond. 

The  video  amplifier,  sync  clippers 
and  horizontal  output  circuits  will 


alter  the  relative  time  of  occurrence 
of  picture-to-sweep  information  by 
adding  a  constant  though  different 
time  delay  to  each.  However,  the 
change  in  time  delay,  with  the 
small  frequency  changes  (15,750 
cps  ±  5  percent)  that  are  involved, 
will  be  very  small  for  all  the  cir¬ 
cuits  except  the  afc  and  therefore 
may  be  neglected. 

The  value  of  Tt  may  be  measured 
as  the  difference  in  relative  time  of 
occurrence  of  two  events,  the  sync- 
signal  information  at  any  point  be¬ 
fore  the  afc  circuit  and  the  sweep 
information  at  any  point  after  the 
afc  circuit. 

The  static  time  delay  T.  may  be 
defined  as  the  relative  time  differ¬ 
ence  of  the  sync-signal  information 
at  the  cathode-ray  tulie  and  the 
sync-signal  information  at  the  in¬ 
put  to  the  afc  system.  It  is  well  to 
keep  this  value  small,  for  the  afc 
system  must  compensate  for  it  to 
keep  the  picture  information  prop¬ 
erly  phased  in  the  raster. 

The  local  oscillator  characteristic 

may  be  defined  as  the  change  in 
the  local  oscillator  fretiuency  due 
to  a  change  in  the  phase  detector 
output  voltage  E.  The  value  of 
/i  =  df  dE  may  be  expres.sed  in 
cps  per  volt. 

The  overall  transfer  function  * 


may  be  defined  as  the  change  in  the 
local  oscillator  frequency  /  due  to  a 
change  in  Tt.  The  value  of  *  = 
df/dT,  may  be  expressed  in  cps  per 
microsecond.  It  is  the  product  of 
the  oscillator  characteristic  and  the 
phase  detector  characteristic,  hence 

--(sX 

The  concept  of  a,  li  and  0  may  lie 
used  only  when  the  local  oscillator 
is  in  synchronism  with  the  trans¬ 
mitter.  They  represent  the  steady- 
state  characteristics  of  the  system. 

Picture  Phasing 

Some  idea  of  the  values  of  a  nec- 
es.sary  may  be  gotten  by  a  simple 
calculation.  Assuming  that  the  max¬ 
imum  return  time  of  the  horizontal 
trace  is  8.5  microseconds  and  the 
transmitted  .sync-signal  has  mini¬ 
mum  allowable  horizontal  blanking 
of  10.15  microseconds  as  recom¬ 
mended  by  the  Federal  Communica¬ 
tions  Commission,'  the  amount  of 
picture  phasing  allowable  is  1.65 
microseconds.  Since  the  FCC  does 
not  specify  the  allowed  horizontal 
sync-signal  frequency  tolerances, 
the  recommendations  of  ±i  1  per¬ 
cent  by  the  RTMA  Studio  Facilities 
Subcommittee"  may  be  used.  There- 


FIG.  1 — Block  diagram  ol  typical  ale  circuit  used  in  television  receivers 
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fore  the  value  of  »  necessary  to  pro¬ 
duce  no  picture  foldover  is  191  cps 
per  microsecond.  If  it  is  desired 
to  restrict  the  amount  of  phasinfr  to 
a  I'd-inch  shift  on  a  21-inch  cathode- 
ray  tube,  «  must  be  approximately 
1.700  cps  per  miscrosecond. 

The  above  values  assume  no  at¬ 
tempted  chansre  in  local  oscillator 
freiiuency.  When  changes  in  the 
oscillator  try  to  take  place,  due  to 
temi>erature.  voltage,  humidity  or 
time  effects,  the  value  of  »  must  be 
increased.  It  is  possible  to  lower 
the  value  of  x  required,  by  either 
idlowing  foldover  to  occur  and 
applying  a  pul.se  to  the  cathode-ray 
tube  to  blank  it  out  or  by  using  a 
front-panel  horizontal  hold  control. 

Typical  values  of  *  used  in  the 
lield  are  approximately  100  cps  per 
microsecond  for  the  Synchro-guide 
type  of  afc,  200  cps  per  microsecond 
for  the  balanced  pha.se  detector- 
multivibrator  type  of  afc  and  700 
cps  iH'r  microsecond  for  the  sine- 
wave  os<-illator-reactance  tube  type 
of  afc. 

Lock-in  Range 

The  l)H-k-in  range  may  be  defined 
as  the  difference  between  the  maxi¬ 
mum  and  minimum  frequency  that 
the  .system  will  always  synchronize 
to  from  the  nonsynchronized  state. 
The  value  of  the  lock-in  range  re- 
(piired  depends  on  the  amount  of 
change  of  transmitter  sync-signal 
frequency  allowed  and  the  amount 
of  local  oscillator  drift  due  to  the 
causes  listed  above.  Ideally,  the 
l<K'k-in  range  should  allow  the  sy.s- 
tem  to  synchronize  over  the  full 
range  of  expected  frequency  varia¬ 
tions.  However,  it  is  po.ssible  to 
reduce  the  amount  of  lock-in  range 
required  by  using  a  front-panel 
hold  control. 


If  the  lock-in  range  is  greater 
than  the  ±  1  percent  transmitter 
frequency  stability  recommendation 
plus  the  expected  local  oscillator 
drifts,  and  if  the  transfer  function 
T  is  great  enough  to  prevent  fold- 
over  from  occurring  during  the 
l<K*k-in  range,  then  a  horizontal 
hold  control  that  is  readily  avail¬ 
able  to  the  customer  is  not  neces- 
.sary. 

If  sufficient  lock-in  range  is  avail¬ 
able,  but  the  I  of  the  system  is  low 
enough  so  that  foldover  can  occur 
within  the  lock-in  range,  then  a 
front-panel  hold  control  is  neces¬ 
sary.  The  system  need  not  drop  out 
of  .synchronization  for  any  setting 
of  this  control  and  it  is  e.ssentially 
a  phase  correction  control. 

However,  if  sufficient  lock-in 
range  is  not  available,  then  it  is 
neces.sary  that  the  system  go  out  of 
synchronization  for  .some  .setting  of 
the  front-panel  hold  control  range 
if  proper  operation  of  the  receiver 
is  to  lie  expected  without  service 
adjustments. 

In  addition,  a  front-panel  hold 
control  will  allow  the  consumer  to 
minimize  horizontal  shape  distor¬ 
tions  due  to  field  freiiuency  com- 
lionents  or  other  fretpiency  tran- 
.sients  in  the  input  .sync-signal 
wave-form. 

The  following  range  may  be  de¬ 
fined  as  the  difference  between  the 


maximum  and  minimum  frequency 
at  which  the  system  will  remain  in 
synchronism,  starting  from  a  syn¬ 
chronized  state.  The  ratio  of  the 
following  range  to  lock-in  range 
will  give  an  indication  of  the  rela¬ 
tive  noise  immunity  of  the  system 
as  compared  with  other  systems  of 
the  same  type.  The  low-pass  filter 
must  pass  .some  information  at  the 
difference  frequency  between  the 
received  horizontal  frequency  and 
the  local  o.scillator  frequency  for 
the  system  to  be  brought  into  syn¬ 
chronism.  The  higher  the  cutoff 
freiiuency  of  the  filter,  the  closer 
the  lock-in  range  will  approach  the 
following  range.  However,  with  a 
high  cutoff  frequency,  the  filter  will 
pass  more  noise  components  and 
consequently  the  noise  immunity  of 
the  system  will  be  poorer. 

Noise  Response 

The  response  of  the  low-pass 
filter  is  only  one  factor  affecting 
the  noise  response  of  the  system. 
The  ratio  of  the  time  interval  dur¬ 
ing  which  the  incoming  transmitter 
signal  has  an  effect  on  the  circuit, 
to  the  total  period  and  any  balanc¬ 
ing  effects  such  as  occur  in  bilateral 
type  phase  comparators  will  influ¬ 
ence  the  noi.se  immunity  of  the  afc 
.system.  The  effects  of  noi.se  are 
usually  evaluated  by  subjective 
tests,  generally  involving  compari- 
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sons  of  the  systems  of  interest 
under  the  same  conditions. 

The  response  of  the  afc  system 
to  a  square-wave  frequency  modu¬ 
lation  of  the  incoming  sync-signal 
is  of  great  interest.  The  FCC 
recommendation  is  that  the  maxi¬ 
mum  rate  of  transmitter  horizontal 
frequency  change  to  be  allowed  is 
0.15  percent  per  second.  This  rate 
of  change  is  often  greatly  exceeded, 
particularly  when  the  transmitter  is 
locked  to  a  power  line  whose  gen¬ 
erators  are  driven  by  a  governor- 
controlled  gasoline  engine. 

If  all  transmitters  used  crystal- 
controlled  sync-signal  generators, 
the  problems  of  transient  respon.se, 
lock-in  range  and  transfer  function 
would  be  considerably  simplified. 

Measuring  Setup 

To  measure  the  characteristics  of 
an  afc  system,  the  setup  of  Fig.  2 
is  u.sed.  A  pulse  generator  is  the 
source  of  the  sync-signal.  Tt  should 
be  able  to  cover  the  frequency  range 
of  15,750  cps  ±  10  percent  with 
good  stability.  The  pul.se  width 
should  be  adjustable  over  the  range 
of  maximum  to  minimum  allowable 
sync  pulse  width. 

The  pulse  generator  circuit  of 
Fig.  3  is  useful  in  this  application. 
The  frequency  of  a  very  stable  sine- 
wave  oscillator  is  controlled  by 
varying  the  bias  of  an  associated 
reactance  tube.  The  output  of  this 
oscillator  is  used  to  control  a  vari¬ 
able  pulse-width  cathode-coupled 
multivibrator  who.se  output  is  fed 
to  a  cathode-follower  output  and  is 
used  to  supply  the  .sync-signal.  The 
sine- wave  output  is  also  applied  to 
a  similar  chain  as  above,  but  with 
a  delay  multivibrator  to  provide  an¬ 
other  pulse  occurring  after  the 
.sync-signal  pul.se  to  l)e  u.sed  for 
monitoring  on  the  face  of  the 
picture  tube.  In  addition,  a  sine- 
wave  output  for  frequency-monitor¬ 
ing  purposes  and  a  saw-tooth  output 
with  variable  peaking  are  provided. 

The  sync-signal  pul.ses  from  a 
cry.stal-controlled  15,750-cps  sync 
generator  are  used  as  the  primary 
frequency  source  in  the  frequency 
monitoring  system.  These  pulses 
control  a  reactance-tube  sine-wave 
oscillator  afc  system  in  the  mixer 
(Fig.  2).  The  output  of  this  sine- 
wave  oscillator  is  mixed  with  the 
sine-wave  output  from  the  pul.se 
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generator  and  the  beat  frequency 
i.s  measured  by  displaying  a  Lissa- 
jous  pattern  on  a  cro. 

The  fixed  pulse  output  from  the 
pulse  generator  is  applied  to  the 
sync  chain  in  the  receiver  to  pro¬ 
vide  suitable  .synchronizing  infor¬ 
mation  for  the  afc  system.  The 
fixed  pulse  is  al.so  applied  to  the 
vertical  amplifier  of  a  DuMont  type 
280  cro.  The  fiyback  pul.se  from  the 
deflection  yoke  or  some  other  suit¬ 
able  source  is  applied  to  the  ex¬ 
ternal  delayed  .sync  input  of  this 
cro.  The  calibrated  delay  is  then 
u.sed  to  obtain  the  time  difference 
between  the  .sync-signal  pul.se  and 
the  flyback  pul.se. 

The  pha.se  detector  output  is 
measured  by  the  vtvm  attached  to 
the  output  of  the  filter.  In  addition, 
a  square-wave  generator  may  be  ap- 
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plied  to  the  reactance  tube  in  the 
pulse  generator  for  square-wave 
checking  of  the  afc  system. 

Characteristic  Curves 

To  describe  the  data  which  may 
be  obtained  from  this  measuring 
setup,  it  is  best  to  refer  to  the 
curves  of  Fig.  4.  The  relative  dif¬ 
ference  in  phase  AT  between  sync 
pulse  and  flyback  pulse  is  measured 
throughout  the  following  range  and 
AT  is  plotted  as  the  ab.scissa.  It  is 
convenient  to  make  AT  =  0  when 
there  is  no  foldover  or  blanking 
visible  on  the  right-hand  side  of  the 
raster.  The  fre<iuency  difference 
between  15,750  cps  and  the  actual 
incoming  .sync-signal  frequency  is 
A/  and  is  zero  when  the  .sync-signal 
frequency  /  is  15,750  cps. 

In  this  example,  the  afc  system 
is  aligned  so  that  A/  =  0  when 
AT  =  0  .  This  means  that  when  the 
incoming  frequency  is  15,750  cps 
the  picture  is  phased  such  that  no 
foldover  or  blanking  is  apparent  on 
the  right-hand  side  of  the  raster. 
Plotting  A/  vs  AT  gives  curve  A. 
The  slope  of  this  curve  at  any  point 
is  the  transfer  function  a  at  that 
point. 

If  the  system  has  a  front-panel 
hold  control,  a  family  of  curves  of 
A/  vs  AT  may  be  plotted,  each  curve 
repre.senting  a  different  setting  of 
the  hold  control.  Curves  A  and  B  of 
Fig.  4  are  obtained  with  the  hold 
control  at  its  extremes,  represent¬ 
ing  the  limits  of  the  sy.stem. 

The  lock-in  range  may  be  ob- 
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tained  by  measuring  the  maximum 
and  minimum  frequency  at  which 
the  system  falls  into  lock.  These 
points  are  indicated  on  the  graph 
for  both  the  clockwise  and  counter¬ 
clockwise  settings  of  the  hold  con¬ 
trol. 

The  relative  voltage  output  AF 
from  the  low-pass  filter  is  shown  as 
zero  when  A/  =  0.  This  is  done 
for  simplicity  of  plotting.  Actual 
values  of  the  voltage  E  at  the  out¬ 
put  from  the  filter,  when  the  incom¬ 
ing  frequency  is  15,750  cps,  are 
approximately  0  volt  for  balanced 
phase  detectors  and  in  the  order  of 
50  volts  for  unilateral  phase  de- 
tecHrs  such  as  are  used  in  the 
Synchro-guide. 

When  A/  vs  AV’  is  plotted  as  in 
curve  C  of  Fig.  4,  the  slope  of  this 
curve  at  any  point  is  the  oscillator 
characteristic  ^  at  that  point.  The 
phase  detector  characteristic  6  may 
be  gotten  at  any  point  by  dividing 
the  a  of  the  point  by  the  /S  of  the 
point. 

The  static  time  delay  T,  may  be 
obtained  by  measuring  the  time  dif¬ 
ference,  at  any  locked-in  frequency, 
between  the  sync-signal  at  the  input 
to  the  afc  system  and  the  fly-back 
pul.se,  then  getting  the  .same  data 
for  the  sync-signal  at  the  cathode- 
ray  tube  and  the  flyback  pulse  and 
taking  the  difference  between  these 
measurements. 

Since  the  horizontal  blanking  in¬ 
terval  and  the  horizontal  retrace 
time  are  known,  the  amount  of 
phase  shift  without  foldover  oc¬ 
curring  may  be  indicated  on  the 
graph  in  F'ig.  4.  For  this  example, 
as  was  calculated  above,  the  value  is 
1.65  microseconds.  This  afc  system 
will  be  able  to  lock-in  to  a  maximum 
sync-signal  frequency  of  A/  =  -f- 
500  cps  and  a  minimum  sync-signal 
frequency  of  A/  =  —  600  cps.  A 
picture  without  fold-over  can  be  ob¬ 
tained,  by  adjustment  of  the  hold 
control,  from  a  maximum  frequency 
of  A/  =  -t-  310  cps  and  to  a  mini¬ 
mum  frequency  of  A/  =  —  320  cps. 

Performance  Data 

F'igure  5  .shows  the  values  of  », 
/9  and  6,  for  the  curves  of  Fig.  4, 
plotted  against  A/.  The  maximum 
value  of  a  within  the  lock-in  range 
occurs  at  A/  =  —  600  cps  and  is 
145  cps  per  microsecond  for  the 
hold  control  full  counterclockwise. 


For  the  hold  control  full  clockwise, 
the  corresponding  values  are  A/  = 
-I-  100  cps  and  *  =  113  cps  per 
microsecond.  The  maximum  value 
of  the  oscillator  characteristic  /3 
within  the  lock-in  range  occurs  at 
A/  =  —  600  cps  and  is  222  cps  per 
volt.  The  phase  detector  character¬ 
istic  is  a  constant  over  the  fre¬ 
quency  range  covered.  This  is  gen¬ 
erally  true  of  the  typical  afc  sys¬ 
tems  now  in  use.  Its  value  in  this 
case  is  0.666  volt  per  microsecond. 

An  increa.se  in  transmitter  sync- 
signal  frequency  corresponds  to  an 
attempted  decrease  in  local  oscil¬ 
lator  frequency  and  vice  versa,  so 
that  these  curves  may  be  used  to 
find  the  effect  of  a  frequency  change 
at  either  location  or  both.  The  di¬ 
rection  moved  along  the  curve  with 
a  given  change  in  incoming  fre¬ 
quency  is  the  same  direction  that 
the  picture  information  on  the  face 


FIG.  S — CunrdS  obtotned  by  plotting 
IroquoDcy  cbongo  against  toIum  ob- 
tainod  irora  curroi  oi  Fig.  4 
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placement  due  to  square-ware  iro- 
quency  modulation  oi  the  sync  signal 


of  the  cathode-ray  tube  will  phase. 

To  check  the  transient  response 
of  the  system,  the  reactance  tube 
in  the  pulse  generator  is  modulated 
at  a  20-cps  rate  with  a  square  wave 
of  sufficient  amplitude  to  give  a 
total  frequency  deviation  of  100 
cps.  The  phase  displacements  are 
viewed  on  the  face  of  the  cathode- 
ray  tube  as  shown  at  the  upper 
right  in  Fig,  6A.  The.se  displace¬ 
ments  may  be  converted  into  time 
when  the  sweep  width  and  sweep 
time  are  known,  and  may  be  plotted 
as  in  Fig.  6.  The  transient  lock-in 
point  is  the  point  at  which  the  maxi¬ 
mum  phase  excursion,  with  a  given 
square  wave  of  frequency  modula¬ 
tion,  remains  in  .synchronism.  This 
point  is  found  by  varying  the  front- 
panel  hold  control. 

AFC  Systems 

Figure  6A  is  typical  of  a  uni¬ 
lateral  sync-signal  input  afc  system 
such  as  the  Synchro-guide.  It  is  not 
possible  to  balance  the  phase  excur¬ 
sions  under  any  conditions.  This 
means  that  abrupt  changes  of  sync- 
signal  frequency  in  one  direction 
will  always  have  a  much  greater 
effect  than  changes  in  the  other  di¬ 
rection. 

Figure  6B  is  typical  of  a  bilateral 
sync-signal  input  afc  system  such 
as  the  balanced  phase  detector- 
multivibrator  type.  In  this  case  it 
is  possible  to  get  phase  excursions 
that  are  balanced  or  unbalanced,  de¬ 
pending  on  the  setting  of  the  hold 
control  and  the  incoming  .sync- 
signal  fre<iuency. 

Complete  correlation  between 
some  of  the  characteristics,  par¬ 
ticularly  transient  response,  and 
some  types  of  field  conditions  has 
not  yet  been  achieved.  Additional 
work  still  needs  to  be  done. 

The  author  is  indebted  to  E. 
Campbell  of  the  Allen  B.  DuMont 
Laboratories  for  his  constructive 
criticism  and  his  continued  interest, 
and  to  A.  Bissonette,  also  of  the 
Allen  B.  DuMont  Laboratories,- who 
obtained  the  necessary  data  in¬ 
volved  in  the  exj)erimental  work. 
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Ratio  Meter  Measures 


Measurements  may  be  made  directly  and  continuously  while  making  adjustments  in  tlie 
line  with  system  employing  two  electronic  voltmeters,  a  conventional  ratio  meter  move¬ 
ment  aiul  two  directional  couplers 


The  ratio  meter  described  con¬ 
sists  of  two  vacuum-tube  ampli¬ 
fier-voltmeter  channels  working  into 
a  ratio  meter  movement.  The  meter 
deflection  depends  solely  on  the 
ratio  of  the  full  rectified  average 
values  of  the  channel  signal-s.  In 
addition,  the  individual  signals  can 
be  determined  when  desired  by  a 
voltmeter  inserted  in  either  chan¬ 
nel.  Attenuators  in  each  channel 
adjust  the  signal  level  and  at  the 
same  time  extend  the  instrument’s 
range. 

A  particularly  interesting  appli¬ 
cation  of  the  instrument  is  for 
reflection-coefficient  measurements 
on  high-frequency  transmission 
systems.  The  meter  indication  can 
be  calibrated  in  reflection  coefficient 
or  voltage  standing  wave  ratio,  as 
desired. 

Meter  Moyement 

The  ratio  meter  movement  as  a 
d-c  indicating  instrument,  has 
found  noteworthy  applications  as  a 
stretch  Indicator  and  as  a  tempera¬ 
ture  indicator. 

Two  versions  of  the  meter  move¬ 
ment  are  commercially  available. 
Figure  1  indicates  schematically 
their  operating  principles.  The 
nonuniform  air-gap  instrument'  has 
two  coils  rigidly  connected  together 
and  free  to  rotate  about  the  inner 
core  axis.  By  keeping  the  spring 
restoring  forces  at  a  minimum,  the 
coil  currents  /j  and  /»  will  produce 
torques  which  tend  to  move  the 
coils  to  an  air-gap  position  where 
the  torques  balance.  At  an  equi¬ 
librium  position  torque  side  A  = 
torque  side  B  and 

=  KIb^b 

The  coils  will  move  to  an  air-gap 
position  where 

♦x/Ob  -  Ib/Ia 
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The  deflection  characteristic  and 
sensitivity  depend  on  the  air-gap 
flux  distribution.  In  a  recent  varia¬ 
tion  of  this  typ)e  of  movement,  the 
air  gap  is  kept  constant  while  the 
axial  length  of  the  pole  pieces'  is 
varied.  In  the  Edison  meter,  as 
shown  in  Fig.  1,  two  orthogonal 
fields  will  produce  a  resultant  field 
which  is  in  the  direction 

$  *  tan“*  <l»fl 

The  small  magnet  attached  to  the 
pointer  will  orient  itself  in  the  di¬ 
rection  of  the  resultant  field.  In  the 
actual  movement,  the  field  coils  are 
wound  so  that  one  encloses  the 
other.  Individual  coil  connections 
allow  for  an  improved  driving  cir¬ 
cuit.  The  maximum  sensitivity  is 
fixed  by  the  field-coil  positions  and 
the  deflection  follows  an  arc-tangent 
function.  This  Edison  movement 
is  employed  in  the  described  in¬ 
strument. 

A  complete  circuit  diagram  of  the 
electronic  ratio  meter  is  shown  in 


Fig.  2.  Each  channel  consists  of 
a  pentode  voltage  amplifier  driving 
a  tnode  power  amplifier.  The  full 
rectified  signal  current  pas.ses 
through  the  movement  coil  and  is 
returned  to  the  input  of  the  am¬ 
plifier  for  overall  feedback.  With 
this  circuit  arrangement  the  crys¬ 
tal  nonlinearities  are  minimized  and 
the  meter  is  driven  by  a  virtual 
constant-current  source. 

Without  feedback,  the  overall 
circuit  can  be  thought  of  as  having 
a  tran.sconductance  of 

Smo  ~ 

where  A.  is  the  gain  of  the  first 
stage  and  p.  is  the  output  triode’s 
transconductance. 

Feedback  results  in  a  transcon¬ 
ductance 

ffmo 

“  'l  -f 

where  is  the  channel  tran.scon¬ 
ductance  with  feedback  and  Rr  is 
the  feedback  resistor.  This  equiva¬ 
lent  transconductance,  with  20  db 


Front-panel  view  ol  the  experimental  model  oi  the  ratio  meter.  Meter  indication 
may  be  calibrated  in  rellection  coefficient  or  vswr 
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Reflection  Coefficient 
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of  feedback,  is  insensitive  to  tube 
aginjr  and  supply  voltage  variations 
and  is  not  affected  by  crystal  non- 
linearities.  The  experimentally 
measured  value  of  g^t  was  0.126 
mhos;  100  millivolts  at  the  input 
would  cause  12.6  ma  of  a-c  feedback 
current.  The  average  value  of  this 
current  (assuming  a  sine-wave 
signal)  is  obtained^by  multiplying 
by  the  factor  2\/2/t. 

Coil-Current  Level 

The  ratio  meter  movement  re¬ 
quires  a  coil-current  level  of  at 
least  one  ma  for  accurate  readings. 
This  value  of  current  is  sufficient 
to  overcome  the  meter’s  assym- 
metry  due  to  spring  restoring 
forces  and  stray  fields.  The  6687 
output  tube  is  designed  to  pa.ss  a 
quiescent  current  of  S7  ma.  This 
corresponds  to  26  rms  ma  of  feed¬ 
back  current  and  23.5  d-c  ma  of 
coil  current  at  the  clipping  level, 
an  input  signal  level  of  0.187  volts. 

The  clipping  level  can  vary  with 
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potential  variations  but  is  nearly 
twice  the  nominal  full-scale  sensi¬ 
tivity  of  100  mv.  For  sinusoidal 
input  signals  the  direct  current  is 
related  to  the  rms  input  signal  by 


and  10  millivolts  represents  a  mini¬ 
mum  signal  level  for  accurate  meter 
indications.  Further  channel  am¬ 
plification  and  reduction  of  the 
feedback  factor  will  result  in  higher 
sensitivities  with  the  same  accuracy 
and  stability. 

To  equate  channel  gains,  the 
feedback  resistors  R,  are  adjustable 
by  means  of  the  50-ohm  poten¬ 
tiometer  which  simultaneously  in¬ 
creases  R,  for  one  channel  as  Rr 
for  the  other  channel  is  decreased. 
Kach  channel  current  is  measured 
by  means  of  a  pair  of  matched  pre¬ 
cision  resistors  Rr.  A  0  to  150-via 
meter,  connected  as  a  voltmeter,  is 
placed  across  this  resistor  in  either 
channel,  and  the  meter  calibration 
is  adju.sted  to  correspond  to  the 


values  0  to  150  millivolts  at  input. 

A  variable  resistor  is  placed 
across  the  inner  coil  of  the  ratio 
meter  movement.  The  inner  coil 
has  a  slightly  stronger  field  than 
the  outer  coil  and  some  of  the  cur¬ 
rent  must  be  by-passed  for  zero 
scale  calibration.  The  three  adjust¬ 
ments  described  are  located  at  the 
rear  of  the  ratio  meter  chassis.  To 
adjust  the  instrument,  the  same 
signal  is  fed  into  both  channels. 
The  feedback  resistor  is  then  set 
to  give  the  same  voltmeter  reading 
(channel  current)  in  each  position. 
With  equal  channel  currents,  the 
ratio-meter  indication  should  be 
zero  at  center  scale  and  can  be  so 
adjusted  by  the  coil-current  shunt. 
The  voltmeter  can  be  calibrated  by 
knowing  the  input  signal  level. 

The  input  attenuator  is  a  poten¬ 
tiometer  type  of  100,000  ohms  im¬ 
pedance.  Signals  can  be  attenuated 
by  a  factor  of  1/10,  1/100,  1/1,000 
or  the  voltmeter  reading  must  be 
multiplied  by  a  factor  of  10,  100 


or  1,000  for  the  individual  voltage 
measurements. 

The  voltmeter  serves  two  impor¬ 
tant  functions.  Besides  measuring 
the  individual  channel  voltages,  it 
indicates  the  channel  current  level. 
As  long  as  the  voltmeter  reads 
above  10  mv  and  is  on  scale,  the 
ratio-meter  coil  current  is  above  the 
one-ma  level  and  below  the  ampli¬ 
fier’s  clipping  level.  The  circuit 
power  supply  is  conventional  and 
capable  of  supplying  90  ma  at  300 
volts. 


Minimum  Level 


Performance  Characteristics 

The  Edison  ratio-meter  move¬ 
ment  had  been  intended  for  tem¬ 
perature  measurements  and  is 
calibrated  symmetrically  from  —50 
to  -1-50  with  the  center  of  the 
scale  marked  0.  A  calibration  curve 
of  meter  reading  versus  coil-current 
ratio  is  shown  in  Fig.  3  and  the 
meter  can  accommodate  a  ratio  of 
0.16  1  to  5.5/1.  There  is  a  slight 
as.symmetry  due  to  stray  magnetic 
fields.  In  the  vicinity  of  the  center, 
the  scale  is  linear  to  ±  7.5  db 
(scale  reading  ±  30)  and  the  ex¬ 
tremities  of  the  scale  correspond 
to  ±  15  db. 

Frequency  response  of  each  chan¬ 
nel  is  down  by  one  db  at  40  and 
200,000  cps.  The  input  attenuator 
may  slightly  alter  this  response 
characteri.stic  at  the  high-frequency 
end.  These  effects  are  not  signifi¬ 
cant  at  frequencies  under  100  kc. 

Moderate  line-voltage  variations 
have  little  effect  on  the  voltmeter 
indication  and  no  effect  on  the  ratio 
indication.  Changing  the  line  volt¬ 
age  from  100  to  130  volts  resulted 
in  a  three-percent  voltmeter  error 
while  the  ratio  meter  error  was 
not  measurable.  The  meter  is  read¬ 
able  to  one  percent  at  center  scale 
and  is  slightly  poorer  at  the  ends 
of  the  scale.  Since  in  all  cases  the 
—50  to  +50  .scale  will  be  recali¬ 
brated  into  other  units,  the  final 
accuracy  is  controllable. 


FIG.  3 — Basic  meter  calibration  curve 


and  20  mv  results  in  an  error  of 
two  percent  (0.98). 

To  extend  the  usefulness  of  the 
instrument  to  d-c  applications,  the 
accessory  shown  in  Fig.  4  converts 
d-c  to  a-c  signals.  The  signal  at 
.4  is'periodically  shorted  to  ground 
at  A'  by  means  of  the  60-cps  con¬ 
tact  modulator.  The  d-c  component 
of  the  signal  is  lost  in  passing 
through  the  high-pass  filter  on  to 
A".  Waveforms  are  shown  in  Fig. 
4.  The  same  operation  is  repeated 
in  channel  B,  180  deg  out  of  phase. 
The  signals  at  A"  and  B"  are  di¬ 
rectly  proportional  to  the  A  and  B 


input  signals  and  can  be  applied 
directly  to  the  ratio  meter. 


Reflection  Coefficients 


FIG.  4 — Th*  d.c  to  a<  coBvarter  and  ra- 
■ulting  wavaiomu  extaad  tha  usalulnaaa 
oi  lha  inatrumant  to  d<  maoiuramanli 


Signal  amplitudes  must  be  above 
a  certain  minimum  level.  Whereas 
a  100-mv  signal  applied  to  both 
channels  will  result  in  a  ratio  indi¬ 
cation  of  1.00,  reducing  the  level 
to  10  mv  will  introduce  an  error 
of  5  percent  (0.95).  The  error  de¬ 
creases  rapidly  above  10-mv  levels 


FIG.  5 — Block  diagram  oi  tha  axpariman- 
lal  tatup  ior  rallaction^oaliiclant  maas- 
uramanta 


A  specific  application  of  the  elec¬ 
tronic  ratio  meter  is  the  measure¬ 
ment  of  reflection  coefficient  or 
vswr.  A  block  diagram  of  the 
method  is  shown  in  Fig.  5.  The 
impedance  to  be  examined  termi¬ 
nates  a  Federal  Impedometer*  (bi¬ 
directional  coupler),  driven  by  a 
Oeneral  Radio  r-f  oscillator  that  can 
be  amplitude  modulated.  Two  sig¬ 
nals  that  are  proportional  to  the 
incident  and  reflected  waves  are  ob¬ 
tained  from  the  coupler,  pa.ssed  on 
to  peak  rectifiers  and  then  sent  into 
the  ratio  meter.  It  is  the  modula¬ 
tion  components  of  the  incident  and 
reflected  signals  that  are  compared. 

As  shown  in  Fig.  6,  an  r-f  signal 
with  a  particular  modulation  can 
yield  different  outputs  depending 
on  the  detection  efficiencies.  The 
curves  shown  relate  output  voltage 
as  a  function  of  r-f  amplitude.  Dif¬ 
ferences  in  slopes  M,  and  Af,  can  be 
equalized  in  the  ratio  meter  by  ad¬ 
justing  the  channel  gains.  It  is 
desirable  that  the.se  detection  char¬ 
acteristics  be  as  linear  as  possible. 

In  Fig.  7,  a  method  of  linearizing 
the  detectors  is  shown.  The  peak 
rectifier  will  be  most  linear  when 
the  load  resistance  is  large  com¬ 
pared  to  the  crystal  resistance. 
Three  curves  taken  for  various 
loads  indicate  this  fact.  As  the  load 
resistance  increases,  the  output  cur¬ 
rent  decreases  while  the  output 
voltage  is  nearly  constant. 

Since  the  ratio  meter  has  a  high 
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feedback  resistors  Rr  to  equalize 
any  differences  in  the  coupling  co¬ 
efficients  and  in  the  detection  effi¬ 
ciencies. 

It  is  practical  to  calibrate  the 
ratio  meter  directly  in  vswr.  Hy 
attenuating  the  incident  signal,  the 
center-scale  position,  which  corre¬ 
sponds  to  a  ratio  of  unity  or  infinite 
vswr,  can  be  shifted  off  scale  to  the 
meter’s  right.  Small  vswr  values 
would  be  located  at  the  left.  Since 
the  meters  full-scale  ratio  is  fixed 
at  about  35  to  1,  the  vswr  scale 
limits  are  fixed.  A  convenient  range 
can  be  readily  found  for  the  vswr 
readings  of  interest  and  this  range 
is  selected  by  the  proper  attenuation 
of  the  incident  signal.  A  typical  set 
of  scales  chosen  for  one  application 
are  1.02  to  1.3  and  1.13  to  10.0,  us¬ 
ing  the  region  from  —40  to  +40. 
Best  resolution  is  obtained  for  small 
vswr  values. 

Application  of  the  ratio  meter  to 
vswr  measurements  is  practical  for 
cases  where  termination  adjust¬ 
ments  are  to  be  made  on  a  transmis¬ 
sion  system.  When  permanently 
installed  in  the  line,  it  offers  a  con¬ 
tinuous  performance  monitor. 

The  authors  wish  to  thank  the 
Rome  Air  Development  Center, 
Griffiss  Air  Force  Base,  who  spon¬ 
sored  this  work  under  contract 
AF28(099)-33. 


input  impedance,  large  load  resist¬ 
ances  can  be  tolerated.  The  highest 
resistance  produces  the  most  linear 
detector  but  the  improvement  is 
slight  because  the  crystal  resistance 
can  vary  through  wide  limits  as  the 
input  voltage  varies  from  0  to  0.1 
volts.  A  load  of  10,000  ohms  was 
found  to  be  convenient. 

Modulation  of  the  r-f  source  may 
not  be  necessary  if  the  signal  level 
is  sufficiently  large  to  minimize 
crystal  nonlinearities.  In  this  case, 
the  signal  can  be  peak-rectified  and 
then  passed  through  the  described 
d-c  to  a-c  converter.  In  all  cases, 
loads  presenting  a  reflection  coeffi¬ 
cient  close  to  zero  are  bound  to  pro¬ 
duce  errors  since  the  reflected  sig¬ 
nal  may  operate  the  crystal  in  its 
nonlinear  region. 

For  greatest  accuracy,  it  is  desir¬ 
able  to  keep  the  power  level  suffi¬ 
ciently  high  so  that  the  crystal  volt¬ 
ages  are  not  less  than  0.1  volt  in 
average  amplitude.  If  the  crystal 
nonlinearities  are  predictable  and, 
for  example,  are  square  law,  the 
scale  can  be  recalibrated  with  some 
loss  in  accuracy. 

To  evaluate  the  technique,  a  se¬ 
ries  of  loads  was  made  by  mounting 
small  half-watt  resistors  coaxially 
in  a  type-N  connector  with  the  end 
of  the  fitting  short-circuited.  The 
vswr  for  each  of  these  loads  was 
first  measured  on  a  slotted  line.  It 
was  observed  that  resistors  above 
the  characteristic  impedance  of  the 
line  appeared  partly  reactive  (ca¬ 
pacitive)  and  resistors  below  the 
characteristic  impedance  were  re¬ 
sistive  but  measured  larger  than 
the  d-c  resistance.  At  one  extreme 


FIG.  6— Indication  of  tho  problom  of  do- 
modulation  oiiicioncr  and  Unociitr 


the  mounting  throws  capacitance 
across  the  load  and  at  the  other  ex¬ 
treme  the  short  circuit  losses  be¬ 
come  apparent.  These  loads  were 
then  measured  as  shown  in  the  cir¬ 
cuit  of  Fig.  5,  and  the  results  ob¬ 
tained  are  given  in  Table  I. 

The  theoretical  vswr  is  based  on 
a  pure  resistance  termination  equal 
to  that  of  the  resistor  value.  Slotted- 
line  results  compare  very  favorably 
with  those  of  the  ratio  meter.  It 
was  observed  in  setting  up  the  ap¬ 
paratus  that  the  Impedometer  can 
be  terminated  better  in  an  open  cir¬ 
cuit  than  short  circuit.  Results 
were  more  accurate  when  based  on 
an  open-circuit  presetting.  With 
no  load  on  the  bidirectional  coupler, 
the  reflection  coefficient  should  be 
unity  and  the  ratio  meter  should 
read  zero.  Fig.  3.  This  adjustment 
was  made  by  setting  the  channels’ 
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Table  I — Standing  Wove  Ratioa 
for  Varying  Loads 


04 

APPLIED  VOLTACE  IN  VOLTS 


-UaMritT  con  b«  improvpd  by  Inctaaiinq  load  rotitloaco.  Tho  curros  boro 
boon  normailsod  to  indlcato  tho  tmprovomont 


ELECTRONICS  — November,  1952 


|Thcorclical 

ohLj  — 

Slotted- 

Line 

vswr 

Ratio 

Meter 

vswr 

10  I 

3.2 

3.93 

3.90 

18  1 

2  88 

2.91 

2.88 

27  1 

1.92 

1.90 

1.96 

100  1 

1.93 

2.01 

2.01 

130  { 

•  2.88 

j  2.76 

2.67 

220  1 

4.23 

;  3  16 

3.45 

330  1 

6.33 

1  5.20 

5.25 

Printed  Circuits  for 


Starting  point  of  neorly  automatic  plated  Strips  proceed  into  processing  where  partial  punching  of  holes  and  edges  tc  be  left 

circuit  production  line  is  machine  that  unplated  is  achieved.  Extreme  accuracy  in  mechanical  positioning  is  of  paramount 

forms  strips  containing  several  bases  importance  in  the  system 


Circuit  Design 


Careful  circuit  layemt  is  neces¬ 
sary  to  make  most  advantageous 
use  of  the  potentialities  of  the  sys¬ 
tem.  Conductor  widths  become  im¬ 
portant  only  when  they  are  reduced 
to  fine  lines,  as  in  the  case  of  plated 
coils  where  the  most  compact  line- 
space  arrangement  will  provide  the 
best  inductance  to  area  ratio. 

V^oltages  encountered  in  the  cir- 


Chasslt  ilripi  are  led  one  at  a  time  into  the  printer  which  oppliet  reiiit  material  to 
surfaces  to  be  left  unplated 


All  methods  of  printing  elec- 
^tronic  circuits  depend  upon 
some  means  of  delineating  the  con¬ 
ductor  areas  on  an  insulator.  The 
method  to  be  described  uses  a  plat¬ 
ing  process  (called  “Pla-cir”)  that 
offers  several  advantages  by  pro¬ 
viding  through-hole  metal. 

In  this  process,  foil-thickness 
copper  is  electroplated  on  the  in¬ 
sulating  base  where  conductors  are 
desired  and  concurrently  on  the 
walls  of  previously  punched  holes 
through  the  ba.se.  Circuits  are  con¬ 
tinuous  from  hole  to  hole,  and 
through  holes  to  the  other  side  for 
further  extensions  of  the  circuits 
or  to  component  tie  points.  Compo¬ 
nent  leads  are  preformed  to  match 
hole  separations.  The  resulting  ac¬ 
curate  mechanical  placement  of 
parts  permits  the  u.se  of  machine 
soldering  with  its  attendant  advan¬ 
tages. 


cuit  dictate  insulating  space  be¬ 
tween  conductors.  Proximity  of 
signal-carrying  metal  and  grounded 
portions  of  the  circuit  must  al'^o 
be  considered  where  undesirable  by¬ 
passing  of  the  signal  may  result 
from  the  presence  of  large  grounded 
areas.  Holes  must  be  accurately 
placed  for  use  as  component  tie 
points,  tube  stK'kets  and  conduclor 
anchors. 


.■\s  in  other  printed  circuit  tech¬ 
niques,  layout  work  is  greatly  sim¬ 
plified  by  the  use  of  photographic 
copying.  The  desired  circuit  is 
drawn  to  a  large  scale  and  photo¬ 
graphed  down  to  size.  Circuit 
changes,  such  as  loiite  a'terations 
atul  modifications  of  conductor 
sizes,  may  be  made  in  this  inter¬ 
mediate  stage  without  going  back 
to  the  original.  Through  this  means 
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Home  Radio  Receivers 


Plating  proress  passes  commercial  test  in  5-tube  superheterodyne  and  shows  promise  for 
future  use  in  other  equipment  including  tv  sets.  Circuits  are  electroplated  on  plastic  base. 
Holes  tiirough  base  provide  machine-soldering  terminals  for  components  and  througli- 
(•liassis  paths  for  circuit  connections 


Vice-President 
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Dotorola^  Inc. 
C'htcat/o,  iUuiois 


From  the  punched  piece  to  the 
final  chassis  bases,  the  steps  are 
carried  out  largely  by  machine  as 
shown  in  the  photographs.  Strips 
of  ba.ses  are  fed  from  a  stack  into 
a  conveyor  and  through  stations 
that  do  all  the  work  of  surface 
preparation,  conductive  coating, 
and  printing  the  resist  material. 
Resist  is  stencilled  in  accurate  reg¬ 
istry  with  punching  by  means  of 
a  centering  action  in  the  two-sided 
screen  printer,  using  the  registry 
marks  of  the  .strip  made  in  the 
punching  process. 

Plating  follows,  with  a  controlled 
process  of  solution  maintenance, 
timing  and  current-density  to  form 
the  re<iuired  deposit.  This  form.s;  ’ 
the  copper  circuit.  Subsequently  the  ■ 
resi.st  and  the  underlying  unplated 
conductive  coat  are  removed,  also 
by  travel  through  mechanical 
stages,  to  expose  the  insulator  sur¬ 
face  again.  It  is  possible  to  over¬ 
plate  the  copper  with  another  metal, 
if  desired,  before  removal  of  re¬ 
sist  and  coating,  while  all  areas 
still  are  electrically  joined. 

The  cha.ssis  and  partially  punched 
cutouts  are  knocked  out  in  a  die  as  a 
final  operation.  Pieces  occupying 
the  whole,  of  the  strip  in  multiple, 
are  sheared  apart. 

Shapes  other  than  flat  may  be> 
•made  on  special  machinery but. 


new  circuits  may  be  evaluated  re-in.sertion  while  in  the  die.  never 
quickly  and  ea.sily.  losing  orientation  of  internal  parts 

to  the  piece  or  of  the  piece  to  the 
•scrap.  This  technique  is  highly  u.se- 
The  layout  gives  the  punching  ful  since  it  is  convenient  to  carry 

information  for  making  the  cha.ssis  pieces  in  a  chassi.s-carrying  strip 

base.  To  produce  an  outline  shape  until  finished.  Punched  registry 

from  flat  sheet  with  any  internal  marks  are  provided  in  the  edge  of 

cut-outs,  without  having  plating  on  the  strip,  so  that  printing  can  be 

the  edges,  the  cutting  machines  done  without  removing  the  cha.ssis 

employ  partial  punching  and  flush  from  the  strip. 


Fabrication 


In  th*  printer  all  action  ie  automatic.  Accurately  poiHioned  (tripe  ore  prin'ed  using 
exactly-registered  precision  stencils 
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plane  pieces  will  probably  be  more 
useful,  since  three-dimensional  con¬ 
struction  is  obtainable  by  joining 
flat  sections. 


Assemblies 
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Components  used  with  the  plated- 
circuits  can  be  those  now  commonly 
in  use  or  special  new  or  adapted 
versions. 

Where  lugs  are  provided,  they 
are  plugged  into  appropriately 
spaced  holes.  In  a  volume  control, 
reversal  of  lugs  from  the  customary 
allows  setting  the  control  in  a 
mounting  hole  with  its  lugs  in  ter¬ 
minal  holes  of  the  circuit.  Inter¬ 
mediate-frequency  transformers  al¬ 
ready  carry  terminals  generally 
suited  to  the  purpose.  Pig-tail  coils, 
resistors  and  capacitors  lend  them¬ 
selves  to  dimension  forming  in  U 
shapes  for  staple-like  in.sertion. 

Tube  sockets  are  made  up  from 
clips  which  are  soldered  or  pressed 
into  the  metal-lined  circuit  ter¬ 
minal  holes. 

Automatic  soldering  is  practically 
a  requirement  for  the  full  utiliza¬ 
tion  of  the  system.  With  other 
methods,  all  parts  must  be  arranged 
on  one  face,  .so  that  floating  the 
plane  a.ssembly  on  molten  solder 
effects  the  joining.  The  present 
.scheme  is  predicated  upon  spot  sol¬ 
dering,  only  where  needed,  un¬ 
hampered  by  a  rigid  requirement  of 
single-sided  mounting.  Metal-lined 
holes  send  the  solder  through  to  the 
opposite  face  by  capillar>’  action 
completely  filling  the  hole.  Spot  sol¬ 
dering  leaves  room  between  points 
for  projection  of  mechanical  parts 
such  as  shafts  and  for  placement 
of  components  at  convenience  even 
on  the  side  presented  to  the  solder¬ 
ing  equipment. 


Finished  cutsipart  bases  are  checked  in  two  seconds  by  a  stepped  test  set  that 
picks  up  leakage,  shorts  and  opens 


Application 

Connection  of  units  may  be  ac¬ 
complished  by  plating  interconnect¬ 
ing  terminals  along  common  chassis 
edges.  The  formation  of  perfectly 
identical  bus-bar  strips  with  spe¬ 
cialized  points  of  contact  and  dis¬ 
persion  of  circuits  is  a  further  pos¬ 
sibility  for  ultra-complex  equip¬ 
ment. 

Using  techniques  such  as  these,  a 
wide  variety  of  equipments  of  any 
conceivable  degree  of  complexity 
could  be  produced  by  machine 
methods. 


Alter  election  from  printer,  strips  are  ready  lor  plating.  Cylindrical  trough  holds 
strip  without  touching  surface 


Strips  are  hung  In  dipping  tank  so  that  metal  is  applied  to  both  surfaces  of  base 
and  on  walls  of  holes  through  base 


Grey-Scale  Generator 


Television  studio  equipment,  kinerecordings  and  overall  system  performance  can  be 
standardized  using  a  generator  to  produce  composite  synthetic  grey*scale  signals.  Testing 
can  be  done  under  normal  conditions  for  picture  signal  without  disabling  clamp  circuits 

By  G.  EDWARD  HAMILTON  and  RALPH  ILOWITE 

Eastern  Div.  Engineer  Television  Recording  Engineer 

American  Broadcasting  Co. 

Sew  York,  N,  Y. 


IN  ATTACKING  the  problem  of 
measurement  and  control  of  the 
transfer  characteristic  in  tv  pic¬ 
ture-signal  systems'  a  means  is 
needed  for  obtaining  the  relation¬ 
ship  between  the  grey  tones  or 
brightness  scale  and  the  output — a 
means  for  determining  the  system 


From  a  paper  presented  at  the  Sixth 
Annual  Hrnadeast  EnKlneerlng  Confer¬ 
ence,  NARTB,  Chicago,  1952. 


or  individual  element  performance. 
A  standard  electronic  grey  scale 
whose  individual  steps  may  be  de¬ 
termined  and  measured  is  essential. 
The  equipment  to  be  described  is 
such  a  device. 

The  function  of  the  grey-scale 
generator  is  to  produce  a  linear 
step-function  signal  combined  with 
blanking  and  synchronizing  im¬ 
pulses  in  a  manner  such  that  a  syn¬ 


thetic  television  signal  results.  Fig¬ 
ure  1  shows  all  the  waveforms. 
Figures  IH  and  II  show  the  com¬ 
posite  output  signal  during  the 
vertical  and  horizontal  intervals. 
Figure  2  is  a  photographic  repro¬ 
duction  of  (A)  the  picture  tube 
raster  presentation,  and  (B)  a 
sample  strip  of  16-mm  control  film. 

Circuit  Diagram 

The  manner  in  which  the  step- 
function,  synchronizing  and  blank¬ 
ing  signals  are  mixed,  to  produce 
the  composite  signal,  is  shown  sche¬ 
matically  in  Fig.  3.  Three  input 
signals  are  used  to  control  and  gen¬ 
erate  the  .synthetic  signal,  namely: 
vertical  timing  pulses,  composite 
blanking  and  sync  pulses.  The  ver¬ 
tical  timing  pulses  are  used  to  trig¬ 
ger  the  step-generating  oscillator 
and  to  re-establish  the  zero  base  of 
the  step-function  signal.  Blanking 
pulses  are  used  to  provide  for  ped¬ 
estal  and  clipping  functions.  Sync 
pulses  are  mixed  with  the  non-com¬ 
posite  output  signal  so  that  a  com¬ 
plete  television  signal  is  available. 

The  number  of  steps  in  the  grey 
scale  is  derived  from  a  thyratron 
pulse  generator  (V',),  which  is  a 
controlled  relaxation  oscillator. 
Capacitor  C,  charges  exponentially 
until  the  firing  potential  is  reached 
(as  a  function  of  the  bias-control 
potential)  at  which  time  C,  is  dis¬ 
charged  through  V,  and  R»  which 
develops  a  positive  pulse  across  R, 
as  shown  in  Fig.  lA.  The  frequency 
of  discharge  is  determined  by  the 


FIG.  1 — WoTCionna  oppaarinq  M  voriona  pointa  in  tha  qray-acala  qaBarotor  oa 
Botad  OB  tha  circuit  diaqroBi  (Flq.  3)  OBd  daacribad  iB  tha  taxt 
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tnyratron  bias  potential,  the  plate 
circuit  constants  and  the  vertical 
driving  pulses  applied  to  the  grid 
of  V,. 

The  pulse  is  coupled  through 
to  a  capacitive  accumulator  circuit 
consisting  of  two  diodes  V,  and 
capacitor  The  diode  Vu  re¬ 

establishes  normal  quiescent  poten¬ 
tial  across  C,  while  V«  conducts, 
charging  C.  in  steps  of  equal  incre¬ 
ment.  Capacitor  C*  is  discharged 
during  the  vertical  blanking  inter¬ 
val  by  Via  which  conducts  when  its 
grid  is  driven  positive  by  differenti¬ 
ated  vertical  driving  impulses  from 
r„  as  shown  in  Fig.  IB.  Tube 
I’m  is  nonconducting  during  the 
vertical  interval.  A  linear  stair¬ 
step  signal  is  thereby  produced 
at  the  plate  of  Vm  as  shown  in 
Fig.  1C. 

The  stair-step  signal  is  coupled 
through  C,  to  F,,  a  cathode  follower 
with  provision  for  control  of  signal 
amplitude  by  potentiometer  i?,». 
The  other  half,  F,»,  serves  as  a 
mixer  for  blanking  and  stairstep 
signals.  Negative  blanking  signals 


FIG.  2 — Pholoqraph  oi  picture-tube 
raster  (A)  obtained  Irom  generator  and 
sample  oi  16-mm  control  film  strip 


are  obtained  from  which  is 

coupled  to  the  cathode  of  1’.,  while 
the  cathode  of  F,,  is  coupled  to  the 
grid.  The  output  of  F.,  contains 
mixed  blanking  and  step-function 
signals  as  shown  in  Fig.  ID  and  IE. 

Clipper  System 

The  output  of  F,,  is  coupled  to 
the  clipper  amplifier  F,  in  whose 


plate  circuit  is  a  biased  diode  clip¬ 
per  system.  The  clipper  waveform 
containing  the  step-function  signal 
plus  mixed  b'anking  is  shown  in 
Fig.  IF  and  IG. 

The  clipping  level  is  determined 
by  adjustment  of  the  blanking  clip¬ 
per  bias  control  /?,»  The  clipped 
output  of  F.  is  coupled  to  F„  which 
•serves  as  video  signal  amplifier  and 
phase  inverter,  providing  an  output 
signal  of  black  negative. 

Sync  Amplifier 

Tubes  F,  and  F,  constitute  a  two- 
stage  sync  amplifier,  the  output  of 
which  comprises  a  complete  .syn¬ 
thetic  signal  composed  of  stair-steii. 
blanking  and  synchronizing  compo¬ 
nents. 

Amplitude  of  sync  is  adjusted 
by  the  sync  input  potentiometer 
A’t.  The  resulting  synthetic  signal 
is  shown  in  the  oscillograms  of  Fig. 
IH  and  11. 

This  test  signal  has  numerous 
uses.  Currently  it  is  an  operations 
tool  used  for  periodically  testing 
overall  system  performance.  As 


FIG.  3 — Sources  oi  detailed  oscillographs  shown  in  Fig.  1  ate  nd  caied  at  various  points  on  this  complete  circuit  diagram  oi  the 

grey-s.alj  generator 
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such,  the  signal  is  fed  into  a  typical 
studio  input  and  passed  through  all 
normal  equipment  to  and  including 
the  transnritter.  Since  the  steps 
may  be  easily  adjusted  to  coincide 
with  the  IRE  standard  oscilloscope 
video  scale,  any  discrepancy  can  be 
easily  detected  and  observed  either 
at  the  end  of  the  transmission  sys¬ 
tem  or  at  any  of  the  junction  points. 

Long -Line  Test 

Of  special  value  is  the  ability  it 
provides  to  appraise  the  transfer 
characteristic  of  long-line  circuits 
because  any  tendency  of  the  circuit 
to  introduce  compression,  frequency 
discrimination  or  phase  shift  is  im¬ 
mediately  apparent.  Since  the  num¬ 
ber  of  steps  is  adjustable  and  oc¬ 
cupies  a  time  duration  in  the  order 
of  60  to  600  cycles,  a  relatively  low- 
frequency  square-wave  test  is 
simultaneously  available  which,  by 
virtue  of  tilt  and  overshoot,  de- 
•scribes  deficiencies  in  the  sy.stem. 
This,  too,  is  useful  in  determining 
the  low-frequency  response  of  long 
lines  since  the  harmonics  required 
to  pass  this  frequency  ran.fire  accur¬ 
ately  may  fall  in  the  region  of 
discrimination. 

Kinereeording  Standards 

Of  prime  importance  for  the 
standard  grey-scale  generator  is  its 
usefulness  in  television  recording. 
Knowing  the  input  characteristic, 
the  light  output  characteristic  of  a 
recording  kinescope  may  be  deter¬ 
mined.  The  standard  input  signal 
allows  adjustment  for  absolute  ex¬ 
posure  control  over  the  entire  lati¬ 
tude. 

Inclusion  of  the  standard  sig¬ 
nal  on  each  television  recording 
film  negative  provides  a  means  for 
signal  control  within  close  limits 
with  respect  to  film  proce.ssing. 
Printing  the  gre.v  scale  onto  the 
positive  film  gives  an  overall  control 
measure  of  the  system  performance. 

All  circuits  following  V,  are  fre¬ 
quency  compensated.  A  selector 
switch  at  the  input  to  V,  permits 
u.se  of  an  external  signal  input. 
This  arrangement  furnishes  a 
means  for  injecting  any  type  of 
teat  signal  into  the  unit  and  deriv¬ 
ing  a  composite  television  signal  at 


FIG.  4 — Block  diaqram  (A)  thowt  us*  ol  qrey-icalo  generator  with  cooTentional 
test  liqnale.  Input  lignal  (B)  and  output  liqnal  (C)  ibow  low-iro<|uancy  deqrada 
tion  owing  to  equipment  maliunction.  Output  lignal  at  (D)  cdter  replacing  ioulty 
component.  Sweep-generator  preeentationi  (E)  input  and  (F)  output  oi  eideo 
equipment  are  deecrlbed  in  text 


the  output.  Typical  special  inputs 
are:  square  waves,  sine  waves  and 
sweep-generator  signals. 

Clamped  Tests 

The  desirability  for  such  a  com- 
|)osite  synthetic  signal  is  immedi¬ 
ately  apparent  when  it  is  realized 
that  under  teat  conditions  all  of  the 
television  system  components  are 
operating  in  their  normal  manner. 
Especially  does  this  apply  to  clamp 
circuits  where  it  is  usual  practice  to 
disable  the  clamp  circuit  while  mak¬ 
ing  frequency-response  measure¬ 
ments.  Figure  4A  shows  a  block 
layout  for  determining  square-wave 
system  performance  as  well  as  the 
input  and  output  characteristic  of  a 
tv  studio  system."  The  trace  at  (B) 
shows  the  input  signal,  that  in  (C) 
shows  severe  low-frequency  degra¬ 
dation,  and  (D)  shows  the  system 
performance  after  correction  was 
effected.  Curves  of  Fig.  4E  and  4F 


show  the  test  instrument  being  used 
as  a  swept  frequency-synthetic-com¬ 
posite  tv  signal  where  (E)  repre¬ 
sents  the  input  response  to  a  video 
amplfiier  and  (F)  shows  high-fre¬ 
quency  degradation  at  the  output. 
A  note  of  caution  is  injected  at  this 
point  to  consider  the  response  char¬ 
acteristics  of  particular  oscillo¬ 
scopes  used  for  the  presentation 
since  deficiencies  therein  will  alsoi 
be  apparent  by  the  test  methfHi 
described. 

Appreciation  is  expressed  to 
Charles  A.  Younger,  New  York  su¬ 
pervisor  of  television  recording  and 
to  Arthur  Nace  for  their  valuable 
suggestions  and  aid  in  bringing 
about  the  described  generator,  and 
to  Joseph  R.  Lewis  for  the  photo¬ 
graphs. 


(1 )  D.  G.  Pink.  ‘Televliilon  Bnxinper- 
Injr.”  Second  Kditlon.  McOraw-HHl  B<wk 
<'o..  Inc..  N**w  York,  1952. 
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Single-Si 


System 


Single-sitlehaml  transmitter  furnishes  four  voice  channels  for  overseas  telephone  service. 
Pushbutton  tuning  permits  rapid  frequency  shifts  and  load-control  circuit  minimizes 
interchannel  crosstalk  and  out-of-hand  radiation.  Copper-oxide  and  germanium  varistors 

replace  modulator  tubes 
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By  N.  F.  SCHLAAK 

Bell  Telephone  Laboratories 
Deal.  S.  J. 


Designed  to  furnish  long-dis¬ 
tance,  point-to-point,  radiotele¬ 
phone  service,  the  multichannel, 
single-sideband  transmitter  to  be 
described  incorporates  several  in¬ 
novations  of  interest  to  design 
engineers. 

The  transmitter  provides  four- 
kilowatts  peak  envelope  power  in 
the  frequency  range  from  four  to  23 
me.  Improvements  over  earlier 
single-sideband  transmitters  in¬ 
clude:  automatic  selection  of  any  of 
10  preselected  output  frequencies, 
use  of  varistors  in.stead  of  vacuum 
tubes  for  modulators,  and  ability 
automatically  to  utilize  its  full  out¬ 
put  whether  transmitting  only  one 
or  all  four  of  its  voice  channels.  The 
performance  of  the  transmitter 
likewise  has  been  improved  with 
respect  to  out-of-band  radiation 
and  interchannel  crosstalk. 


Sideband  System 

The  complete  LD  radiotelephone 
.sy.stem,  of  which  the  LD-T2  trans¬ 
mitter  is  one  unit,  includes  the 
LD-Rl  receiver  and  LD-Bl  branch¬ 
ing  amplifier.  The  transmitter  ac¬ 
cepts,  and  the  receiver  delivers,  two 
independent  voice-frequency  bands 
from  100  to  6,000  cps,  which  appear 
as  upper  and  lower  sidebands  in 
the  radio-frequency  signal.  A  re¬ 
duced  carrier  is  transmitted  for 
automatic  frequency  control  and 
automatic  volume  control  at  the 
receiver. 

The  two  voice-frequency  bands 
may  be  used  for  program  channels 
or  for  group  transmission  of  several 
narrower  channels  for  either  tele- 
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Sb>ql».«ld«bond  tronimitter  consiiU  of  lour  boy*.  Modulotora  are  ot  extreme  left 
ioUowed  by  the  lix-etaqe.  hiqh-irequency  amplifier  (center).  Automatic  luninq 
circuits  fill  rlqht-hand  boy 


For  Overseas  Telephony 


FIG.  1 — Fraquancy  block  diagram  ahowa  action  oi  modulatora  and  iUlora.  Hlqh- 
fraquancy  ampUliara  ara  tunad  to  accapt  althar  uppat  or  lowai  aldabond  from  b-i 
modulator.  Group-intarchongo  ralay  (aaa  Fig.  2)  whan  actuatad  intarchangaa  pool- 
tion  oi  A  and  B  bonda 


phone  or  tone-telegraph  circuits. 
Channel  grouping  must  be  accom¬ 
plished  by  suitable  terminal  equip¬ 
ment.  Any  type  of  terminal  equip¬ 
ment  and  speech-privacy  equipment 
suitable  for  single-sideband  service 
may  be  used.  Rhombic  antennas 
are  usually  employed  for  both  trans¬ 
mitting  and  receiving.  Figure  1 
shows  frequency  allocations  in  the 
single-sideband  .system. 

The  transmitter  employs  three 
low-level  modulation  stages  fol¬ 
lowed  by  a  six-stage  linear  ampli¬ 
fier.  For  selection  of  the  desired 
sidebands,  this  transmitter,  like 
earlier  equipment,  uses  bandpass 
filters  because  of  their  increased 
stability  and  greater  selectivity  as 
contrasted  with  the  Hartley  bal¬ 
anced-phase  system'.  Each  of  the 
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10  preselected  frequencies,  after 
calibration,  will  remain  within 
±0.003  percent  of  assigned  fre¬ 
quency  for  long  periods  of  time. 

A  block  diagram  of  the  transmit¬ 
ter  is  shown  in  Fig.  2.  The  two 
voi«e-frequency  inputs  are  shown  at 
the  top  left  as  Group  A  and  Group 
B.  A  gain  control,  not  indicated  in 
the  diagram,  allows  the  inputs  to 
the  two  modulators  to  be  adjuiited 
to  their  proper  value.  A  relay  al¬ 
lows  them  to  be  interchanged  when 
necessary  to  comply  with  interna¬ 
tional  practices  relating  to  single- 
sideband  transmission. 

L-F  Modulators 

In  the  low-frequency  modulator, 
the  two  voice-frequency  inputs 
modulate  the  100-kc  carrier  in 


separate  modulators  employing  cop¬ 
per-oxide  varistors.  The  upper 
sideband  extending  from  100.1  to 
106  kc  is  selected  from  the  output 
of  modulator  No.  1  by  a  crystal  filter 
while  the  lower  sideband  extending 
from  99.9  to  94  kc  is  selected  from 
the  output  of  modulator  No.  2  by 
another  crystal  filter.  This  fre¬ 
quency  allocation  is  portrayed  in 
the  upper  part  of  Fig.  1. 

The  outputs  from  the  filters  are 
combined  in  a  hybrid  coil  and  im¬ 
pressed  on  the  load-control  ampli¬ 
fier.  This  is  a  variable  gain  device 
that  operates  with  its  gain  either 
fixed  or  controlled  by  the  magnitude 
of  the  combined  sideband  peaks. 
The  gain  is  controlled  by  the  grid 
bias.  When  the  amplifier  gain  is 
controlled  by  the  magnitude  of  the 
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sideband  peaks,  its  bias  is  obtained 
from  the  load-control  rectifier, 
located  at  the  output  of  the  trans¬ 
mitter.  Its  value,  accordingly,  var¬ 
ies  with  the  peak  amplitude  of  the 
output  signal.  The  gain  reduction 
rate  is  fast,  whereas  the  gain  re¬ 
covery  rate  is  much  slower.  This  i 
helps  reduce  cross  modulation  and  ■ 
out-of-band  radiation,  since  it  virt¬ 
ually  prevents  the  transmitter  from 
being  overloaded  at  any  time.  Its 
effect  on  quality  and  intelligibility 
of  speech  has  been  found  by  rapid 
comparisons  made  with  and  without 
the  device  to  be  negligible. 

M-F  Stages 

The  output  of  the  load-control 
amplifier  is  impressed  on  the  com¬ 
bining  amplifier  where  it  is  further 
amplified  and  combined  with  the 
desired  amount  of  carrier.  Since  the 
carrier  is  introduced  after  the  sig¬ 
nal  has  passed  the  load-control  amp¬ 
lifier,  the  action  of  the  load-control 
amplifier  has  no  direct  effect  on  the 
carrier  output  level.  One  of  the 
positions  of  the  carrier-level  control 
switch  permits  the  transmitter  to 
be  used  for  double-sideband  trans¬ 
mission  by  connection  to  the  double¬ 
sideband  modulator.  The  double¬ 
sideband  modulator,  is  a  eopper- 
oxidfe  varistor  without  any  crystal 
filter  in  its  output.  Bandwidth  with 
double-sideband  transmission  is 
limited  principally  by  the  band¬ 
width  of  the  medium-frequency 
equipment. 

Following  the  reintroduction  of 
the  carrier,  the  signal  is  next  im- 
pres.sed  on  the  medium-frequency 
modulator,  where  it  is  used  to 
modulate  a  2,700-kc  conversion  fre¬ 
quency.  The  upper  sideband  re¬ 
sulting  from  this  modulation,  cen¬ 
tered  at  2,800  kc,  is  selected  by  a 
series  of  bandpass  filters  in  tandem 
with  three  medium-frequency  amp¬ 
lifiers.  The  medium-frequency  mod¬ 
ulation  products  and  the  resulting 
signal  are  shown  in  the  .center  of 
Fig.  1.  The  second  modulator  uses 
germanium  varistors.  All  of  the 
equipment  up  to  this  point  in  the 
circuit  remains  fixed,  regardless  of 
the  final  operating  frequency. 

The  signal  is  next  impressed 
on  the  high-frequency  modulator 
where  it  modulates  a  selected  con¬ 
version  frequency  in  the  range  from 
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(5.8  to  20.2  me  depending  on  the 
desired  output  frequency.  This 
modulator  employs  germanium  var¬ 
istors.  The  correct  conversion  fre- 
(piency  is  selected  by  a  switch  that 
connects  one  of  10  piezoelectric 
crystals  into  the  oscillator  circuit. 
Since,  at  the  input  to  the  high-fre¬ 
quency  modulator,  the  original  lOfi- 
kc  carrier  is  at  2,800  kc,  it  w’ill  be 
at  four  megacycles  when  the  lower 
sideband  of  a  6.8  me  conversion 
frequency  is  .selected,  and  will  be  at 
10  me  when  the  lower  sideband  of 
the  12.8  me  conversion  frequency  is 
.selected.  The  carrier  will  be  at  23 
me  when  the  upper  sideband  of  a 
20.2  me  conversion  frequency  is 
•selected.  For  conversion  frequen¬ 
cies  higher  than  12.8,  the  second 
harmonic  of  a  crystal  is  employed. 

H-F  Amplifiers 

The  h-f  modulator  is  followed  by 
a  gain-control  potentiometer  and  a 
six-stage,  linear  amplifier.  The 
tuned  circuits  associated  with  this 
amplifier  are  set  to  select  either 
the  upper  or  lower  sideband  as  de¬ 
sired.  The  output  of  the  h-f  modu¬ 
lator  is  portrayed  at  the  bottom  of 
Fig.  1.  The  first  three  amplifier 
•stages  employ  807  tubes  and  the  cir¬ 
cuits  are  gang  tuned.  The  fourth 
stage  uses  two  4E27s  and  has  a 
r-type  output  circuit  to  permit  im¬ 
pedance  transformation.  .Amplifier 
No.  5  uses  two  4-400.A  tubes  and 
the  final  stage  uses  one  3X2500F3 
forced-air-cooled  triode  operating 
with  its  grid  grounded.  The  last 
two  stages  also  employ  the  s-type 


output  circuit.  Each  of  the  ampli¬ 
fier  tuning  coils  is  provided  with 
eleven  taps  and  the  circuit  induct¬ 
ance  may  be  switched.  An  unbal¬ 
anced  to  balanced  line  converter 
follows  the  z-type  tuned  output  cir¬ 
cuit  of  the  final  amplifier.  .A 
shielded  dummy  load,  which  will 
dissipate  the  full  output  of  the 
transmitter,  is  supplied  for  check¬ 
ing  transmitter  performance  before 
connection"  to  the  antenna. 

A  built-in  monitor  consisting  of 
a  simple  triple-detection,  single¬ 
sideband  receiver  utilizes  the  con¬ 
version  frequency  and  carrier 
sources  in  the  transmitter  to  de¬ 
modulate  the  signal  and  recover  the 
original  voice  frequencies.  Figure 
3  is  a  block  diagram  of  the  monitor. 
No  facilities  are  provided  in  the 
monitor  for  .selection  of  sidebands 
since  the  monitor  is  usually  used  for 
making  two-tone  distortion  meas¬ 
urements.  The  monitor  incorporates 
a  carrier  alarm  that  is  actuated  if 
the  carrier  amplitude  falls  below  a 
predetermined  value. 

Automatic  Tuning 

Selection  of  the  operating  fre^ 
quency  is  by  a  servo  system  with 
pushbutton  control.  Tuning  infor¬ 
mation  is  stored  in  a  bank  of  lift 
potentiometers  connected  into  the 
•servo  system  in  groups  of  11  by 
means  of  relays  and  a  selector 
switch.  Ten  continuous  servos  and 
six  switching  servos  are  employed. 
Each  of  the  sixteen  small  shaded- 
pole,  reversible  motors  that  are  used 
to  change  circuit  elements  is  located 
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FIG.  2 — Multichannel,  lingle-iideband  tionimitter  usee  yaristori  initeod  oi  vacuum  tubes  lor  modulators.  Double-sideband  emission  is 
available  ii  desired.  Load-control  circuit  minimizes  intercbonnel  crosstalk  and  out-oi-bond  radiation 


near  the  element  to  be  switched. 
The  servo  system  thus  gives  the  de- 
-signer  freedom  to  place  each  circuit 
element  in  its  most  advantageous 
location  from  a  circuit-design 
standpoint  without  regard  to  the 
problem  of  bringing  out  a  mechani¬ 
cal  control  in  a  convenient  location. 
.About  fifteen  seconds  are  required 
to  select  any  one  of  the  ten  avail¬ 
able  frequencies,  and  about  the 
same  time  is  required  to  put  the 
transmitter  into  standby  condition 
or  to  remove  it  from  standby 
condition. 

The  transmitter  will  operate 
under  temperature  and  humidity 
conditions  encountered  in  a  normal 
station  building,  including  locations 
in  the  tropics.  It  will  operate  satis¬ 
factorily  in  ambient  temperatures 
lietween  15  and  50  degrees  C  and  at 
altitudes  up  to  5,000  ft.  It  requires 


10  kva  of  three-phase  power  at  230 
volts,  50  or  60  cycles. 

Receiver 

The  companion  single-sideband 
receiver  is  of  the  triple  detection 
type  with  intermediate  frequencies' 
the  same  as  in  the  transmitter.  This 
I)ermits  the  same  type  of  bandpass 
filters  to  be  used  as  are  used  in 
the  transmitter.  To  give  adequate 
selectivity,  the  receiver  has  addi¬ 
tional  filters  not  required  in  the 
transmitter.  The  receiver  has  sev¬ 
eral  novel  features,  such  as  the 
choice  of  either  a  crystal-controlled 
or  variable-frequency  first  beating 
oscillator,  limiters  for  recondition¬ 
ing  the  received  carrier,  an  auto¬ 
matic-frequency-control  circuit  re- 
(luiring  few  adjustments,  a  squelch 
circuit  that  prevents  false  operation 
of  the  automatic  frequency  control 


during  perio<is,  of  poor  signal-to- 
noise  ratio,  a  common  main  ampli¬ 
fier  for  both  sidebands  and  carrier, 
and  a  distribution  of  selectivity  and 
automatic-volume-control  action 
that  minimizes  cross  modulation 
and  maintains  maximum  signal-to-  ^ 
noise  ratio.  The  nominal  input  im-  I 
pedance  of  the  receiver  is  75  ohms  r 
unbalanced.  \ 

The  receiver  is  seven  feet  high,  | 
21i  inches  wide  and  17  inches  deep.  ^ 
It  operates  on  115  volts,  50-60  | 
cycles. 

Branching  Amplifier 

Since  it  is  often  advantageous  to 
connect  more  than  one  receiver  to  a 
single  antenna  without  interaction 
or  appreciable  loss  of  signal-to- 
noise  ratio,  the  complete  equipment 
includes  a  branching  amplifier.  This 
consists  of  six  independent,  two- 
stage  amplifiers  with  their  input 
grids  connected  to  the  75-ohm  co¬ 
axial  transmission  line  by  the  .same 
type  of  wide-band  transformer  used 
with  a  rhombic  antenna  to  trans¬ 
form  its  impedance  to  the  75-ohm 
unbalanced  transmission  line  im¬ 
pedance.  Six  independent  75-ohm 
output  connections  are  provided  to 
connect  as  many  as  six  receivers  to 
the  same  antenna.  More  receivers 
can  be  connected  by  connecting 
branching  amplifiers  in  tandem. 
The  branching  amplifier  is  19 
inches  wide,  51  inches  high  and  8 
inches  deep.  It  has  no  controls  and 
operates  on  115  volts,  50-60  cycles. 

KEFFniENCE 

(1)  r.S.  Patent  No.  1C6«tO(  applica¬ 
tion  flird  Jan.  is,  IS23. 


HG.  3 — Output  monitor  raitorai  original  voica  chonnoii.  Alarm  la  actuotad  U 
tronamittar  output  iaila  balow  daairad  larel 
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Teletypewriters  are  the  logi¬ 
cal  choice  for  use  as  input- 
output  units  in  many  digital  com¬ 
puters  because  of  reliability,  econ¬ 
omy  and  availability.  However,  it 
is  often  desirable  to  feed  tape  into 
an  electronic  computer  at  speeds 
higher  than  those  obtainable  with 
the  mechanical  sensing  elements 
used  in  such  equipment.  By  using 
photoelectric  .sensing  elements,  in¬ 
put  speeds  high  enough  for  most 
applications  can  be  obtained. 

The  difficult  ta.sk  of  constructing 
a  photoelectric  reader  for  tape  has 
been  simplified  by  the  advent  of 
the  germanium  photodiode  and  the 
photo  transistor.  These  semicon¬ 
ductor  tran.sducers  are  much  smaller 
and  more  sensitive  than  the  small¬ 
est  phototube  commercially  avail¬ 
able. 

A  typical  germanium  photodiode 
measures  0.080  inch  in  diameter 
and  5/16  inch  long.  Since  the  in¬ 
cident  light  is  applied  to  the  0.080- 
inch  diameter  face,  six  of  the.se 
photodiodes  can  be  mounted  di¬ 
rectly  above  six-channel  tape.  Such 
a  mounting  eliminates  the  need  for 
lenses  and  reduces  the  problem  of 
packaging  the  device.  With  the 
type  of  construction  used,  repairing 
is  ea.sy.  If  the  equipment  fails,  it 
can  be  put  back  into  operation 
simply  by  replacing  a  plug-in  am¬ 
plifier.  " 

Germanium  Photodiode 

The  1N77  diode  used  in  the 
punched-tape  reader  makes  use  of 
the  photo  effects  found  in  high- 
resi.stivity  germanium.  The  photo¬ 
conductivity  is  most  pronounced  in 
the  boundary  region  separating 


Front  panol  of  tho  Bix-channol  omplilior  lor  the  punched-tape  reader 


«-type  and  p-type  germanium'.  The 
type  1N77  is  made  by  doping  a 
small  layer  of  p-type  germanium 
oitto  the  surface  of  an  n-type  ger¬ 
manium  crystal.  The  point  contact 
is  then  made  to  the  p-type  layer. 
The  photosensitive  region  is  in  the 
immediate  vicinity  of  the  point 
contact  and  is  about  0.005  inch  in 
diameter. 

The  back  resistance  of  the  photo¬ 
diode  is  .sensitive  to  the  pressure 
of  the  point  contact.  Twelve  type 
1N77  diodes  showed  variations  in 
back  resistance  of  from  0.12  to  1.8 
megohms.  The  back  resi.stance  is 
al.so  quite  sensitive  to  changes  in 
temperature.  After  the  initial  de¬ 
crease  in  back  resistance  when  the 
light  is  turned  on,  the  back  resist¬ 
ance  continues  to  decrease  at  a  slow 
rate.  When  the  light  is  turned  off, 
the  back  resistance  suddenly  in- 
crea.ses  because  of  the  sudden 
decrease  in  the  generation  of  photo¬ 
electrons  and  then  decreases  more 
slowly,  due  to  the  decrea.se  in  the 
temperature  of  the  photodiode. 

Dependence  of  the  back  resist¬ 
ance  and  the  quiescent  operating 


potential  of  the  1N77  on  tempera¬ 
ture  and  contact  pressure  restrict 
its  use  to  situations  in  which  the 
presence  or  absence  of  light  is  im¬ 
portant.  Sensitivity  of  the  1N77  to 
chopped  light  has  been  found  to  be 
fairly  constant  over  a  wide  range 
of  quiescent  operating  potentials. 

Variation  of  output  signal  with 
twelve  photodiodes  tested  under  the 
.same  operating  conditions  was 
found  to  be  60  percent  about  the 
mean  value.  The  maximum  noise 
inherent  in  the  photodiodes  was  50 
millivolts.  •  An  increase  in  tempera¬ 
ture  did  not  affect  the  noise  genera¬ 
tion  appreciably.  The  signal-to- 
noise  ratio  in  the  pre.sent  applica¬ 
tion  is  not  limited  by  the  noise 
generated  in  the  photodiode,  since 
the  mean  signal  level  is  2.5  volts. 

Amplifier  Circuit 

A  simplified  schematic  diagram 
for  the  six-channel  plug-in  ampli¬ 
fier  is  shown  in  Fig.  1.  This  circuit 
.shows  one  amplifier  with  its  power 
supply  connections.  It  does  not  in¬ 
dicate  the  plug-in  arrangement. 

The  amplifier  has  been  designed 
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Read  Computer  Tapes 


Light-sensitive  semiconductor  elements  and  plug-in  amplifier  units,  together  provide  con¬ 
tinuous  reading  of  paper  tapes  at  speeds  up  to  1,000  characters  per  second  and  quick,  easy 
maintenance.  Photodiodes  are  mounted  side  by  side  directly  under  the  character  holes  of 

six-channel  tape 


to  produce  a  uniform  output  for 
1N77  photodiode  input  pulses  of 
varying  waveforms  and  with  peak 
values  of  from  one  to  four  volts 
negative.  The  output  is  a  square 
pulse,  60  volts  peak,  with  a  rise  time 
of  about  two  iisec  and  somewhat 
less  fall  time.  The  input  is  sup¬ 
plied  as  a  negative  pulse  to  the  first 
stage,  which  reverses  polarity  and 
provides  an  amplification  of  about 
12. 

Output  from  the  first  stage  is 
supplied  to  a  Schmitt  trigger  cir¬ 
cuit  based  on  feedback  between  two 
triodes.  VV'ith  no  signal,  the  first 
triode  is  cut  off  by  the  voltage 
across  the  common  cathode  re¬ 
sistor,  maintained  by  the  conduc¬ 
tion  of  the  second  triode.  When  the 
input  pulse  reaches  a  value  deter¬ 
mined  by  the  circuit  parameters, 
the  first  triode  conducts  and  cuts 
off  the  second.  This  state  is  main¬ 
tained  until  the  input  pulse  falls 
below  a  value  determined  by  the 
circuit  parameters,  at  which  point 
the  second  triode  conducts,  and  the 
first  is  again  cut  off. 

If  the  value  of  the  cathode  resis¬ 


tor  is  too  low,  both  tubes  conduct, 
the  trigger  action  is  not  present 
and  the  circuit  is  a  sensitive  d-c  am¬ 
plifier*.  The  output  from  the  trig¬ 
ger  circuit  is  supplied  to  a  cathode 


FIG.  2 — AmpUHar  output  woroionns  ot 
input  puUo  ropotitlon  rot*  oi  100  pot 
(ocond.  Scolo:  ordinate  Is  20  *  pot  cm 
and  abscissa  is  030  nssc  par  cm.  Input 
lot  tbs  upper  graph  Is  — 2  v  peak  and 
ior  tbs  lower  Is  —20  v  peak 


follower  biased  to  cutoff  to  allow 
d-c  coupling. 

The  circuit,  intended  for  u.se  at 
100  pulses  per  second,  operates  in 
the  range  of  from  one  to  35,000  per 
second.  Higher  repetition  rates  are 
possible  with  modification  of  the 
trigger  circuit.  With  negative  in¬ 
put  pulses  of  from  one  to  four  volts 
peak  at  100  per  second,  the  square 
output  pulse  occupies  15  percent  of 
the  period.  As  the  input  increases 
in  magnitude,  the  output  pulss 
widens.  At  22  volts  input  the  out¬ 
put  pulse  occupies  about  35  percent 
of  the  period,  as  shown  in  Fig.  2, 

Regardless  of  the  input,  output 
pulses  maintain  the  two-|xsec  rise' 
time  and  the  60-voIt  peak  value.  For 
input  voltages  less  than  0.28  volt, 
there  is  no  triggering.  This  is  the . 
maximum  allowable  noise  figure.  In 
the  range  of  from  0.28  to  0.92  volt 
at  the  input  terminals,  the  output, 
fails  to  include  a  percentage  of  the 
input.  Above  0.92  volt,  the  output 
is  reliable. 

Tests  indicate  that  in  a  practical^ 
device,  1.75  volts  is  a  reasonable^ 
value  of  peak  signal  from  a  lN77.i 
A  value  of  less  than  1.5  volts  indi-, 
cates  a  poor  photodiode  or,  what  is 
far  more  likely,  a  poor  light  adjust- ; 
ment. 

The  circuit  has  been  operated 
into  loads  from  open  circuit  to  10,- 
000  ohms  with  no  change  in  output 
waveform  or  magnitude.  At  lower 
load  resistance,  the  magnitude  is 
reduced. 
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Universal  Skin-Effect  Chart 


(jives  skin  depth,  napier  depth  and  depth  of  penetration  of  eurrent  in  various  metals,  solu¬ 
tions  and  "round  at  frequencies  rangiii"  from  1  cps  to  1,000,000  me.  One  use  is  estimating 
transmission  between  underwater  loop  antennas,  such  as  for  suh-to-sub  or  suh-to-ship  radio 

communication  through  salt  water 


By  HAROLD  A.  WHEELER 

Wheeler  Laboratories,  Inc. 
trrcfU  Seek.  Y. 


The  chart  in  Fig.  1  and  the 
accompanying  equations  pre¬ 
sent  the  skin  effect  over  a  wide 
range  of  frequencies  in  various 
conducting  mediums  such  as  metals, 
water  solutions  and  the  ground. 

The  simple  skin  effect  fails  above 
a  certain  transition  frequency  de¬ 
pending  on  the  product  of  electric 
ratio  X  magnetia  ratio  of  the  ma¬ 
terial.  The  45-deg  dashed  lines  at 
the  top  mark  the  corresponding 
upper  limits  of  validity  determined 
by  the  indicated  values  of  these 
ratios. 

The  transmission  between  two 
loop  antennas  in  a  conductive  me¬ 
dium  may  be  estimated  on  the  basis 
of  the  napier  depth  given  on  the 
chart,  if  the  dimensions  of  the 
loops  are  much  smaller  than  the 
napier  depth.  Add  to  the  free-space 
attenuation  (based  on  usual  for¬ 
mulas)  an  attenuation  of  1  napier 
(8.7  db)  for  every  napier  depth 
of  distance  betw’een  the  loops. 

All  changes  of  conditions  re¬ 
quired  for  similar  skin  effect  in 
scale  models  may  be  read  on  the 
chart  by  a  simple  rule.  Through 
the  point  representing  one  set  of 
conditions,  draw  a  line  parallel  to 
the  45-deg  dashed  lines  at  the  top. 
Any  other  point  on  this  line  repre¬ 
sents  another  set  of  conditions  for 
a  scale  model  with  length  dimen¬ 
sions  changed  in  proportion  to  the 
napier  depth. 

The  chart  is  supplemented  by  a 
variety  of  formulas  and  by  tables 


of  conductivity  and  electric  ratio 
(dielectric  constant)  for  metals, 
solutions  and  ground. 

Symbols  and  Terminology 

(mks  units  unless  otherwise  specified) 
d  napier  depth  (skin  depth,  depth  of 
penetration)  (meters) 

X  =  Wavelength  in  free  space  (meters) 

/  =  frequency  (cps) 

u  =  2rf  1=  radian  frequency  (radians  per 
second) 

a  =  i/f>  =  conductivity  (mhos  per  meter) 
p  =  1/p  “  resistivity  (ohm-meters) 

(f,  “  1/W»  =  0  (X)26.')  *  wave  conductance 
in  free  space  (mhos) 

K  =  1/G.  =  377  —  wave  resistance  in  free 
spare  (ohms) 

M  =  magnetivity  (henrys  per  meter) 

«  =  electrivity  (farads  per  meter) 

*m  =  m/mo  =  magnetic  ratio  (unity  for  all 
nonmagnetic  materials) 

*,  “  «/«o  “  electric  ratio 
sub-0  =  free  space 

sub-e  =  transition  between  simple  skin  effect 
and  electromagnetic-wave 
propagation. 

Formulas 


the  dimensions  of  length  and  con¬ 
ductance  or  resistance.  Substitut¬ 
ing  numerical  values  for  G.  and 

R.: 

^_L  J 

'SOpfr,  2ir  ^30J-„ 

meters  (2) 

As  an  example,  at  1  me  d  = 
0.503 meters.  Unite  of  d  and 
0  are  meters  and  mhos  per  meter 
or  millimeters  and  megamhos  per 
meter.  The  former  units  are  con¬ 
venient  for  ground  and  water,  the 
latter  for  metals.  This  formula  is 
convenient  for  plotting  the  inter¬ 
sections  used  in  drawing  the  chart. 
As  another  example,  the  napier 
depth  in  copper  (c  =  58  megamhns 
per  meter)  is 


Napier  Depth  (skin  depth,  depth 
of  penetration).  The  depth  at 
which  the  current  density  is  1/e 
or  0.368  of  its  value  at  the  surface; 
the  effective  thickness  of  the  layer 
of  current  just  under  the  surface. 

It  is  equal  to  the  radian  depth,  at 
which  the  phase  angle  of  the  cur-  S 
rent  density  is  retarded  one  radian  | 
from  its  value  at  the  surface.  i 


dc. 


df. 


0.060  I  4  36  . 

— ,  .  mm  *  —  microns 

V  fmc  1  /fc« 


V/f 

0 .066  mm 
1  mm 
1  mil-inch 
1  micron 


Vx,.3.81  microns 


at  1  me 
at  4  36  kc 
at  6  8  me 
at  4 .36  kmi 


Frequency  and  Wavelength. 


d  = 


_  1 

r/pp 


meters 


(1) 


The  last  two  forms  involve  only 


/  = 


X  Vc 


:  X 


(4) 


Transition  Frequency.  The  fre¬ 
quency  at  which  the  simple  skin 
effect  (at  lower  frequencies) 
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foi  Conducting  Materials 


tLECTRJC  RATjO  Jf  MAGNETIC  »ATlO 
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FRESH 
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FIG.  1— Solid  linos  aro  contours  ol  conductiTitr  X  maqnollc  ratio,  idontUiod  lor  typical  matortols  la  riqht-hand  marqia.  Doshod 
^To  transition  froquoncy  obovo  which  dioloctric  currants  complicats  tho  sbaplo  conduction<urront  skin  olfoct  in  poor  con- 
ductocs.  Horisontal  seal#  oi  Iroquoncy  and  vortical  scolo  ol  napior  dopth  hovo  two  sots  ol  units,  dividod  ot  1  me;  uso  uppor  sot 
—  ol  units  lor  lowor  Iroquancios,  and  lowor  sol  lor  hiqhor  Iroquencioo 


ELECTRONICS  —  Novemhor.  /9S2 


Table  II — Water  Solutions  and  Ground 


merges  with  wave  propagation  (at 
higher  frequencies).  At  this  fre¬ 
quency,  the  average  loss  tangent 
of  the  magnetic  and  electric  fields 
is  unity.  In  low  (poor)  conductors, 
it  is  assumed  that  the  material  is 
nonmagnetic  and  hence  has  no 
magnetic  loss.  Therefore,  at  the 
transition  frequency,  the  loss  tan¬ 
gent  (1/Q)  of  the  dielectric  is  2 
(or  Q  =  1/2). 

If  the  dielectric  had  uniform 
effective  conductivity  at  higher  fre¬ 
quencies,  the  napier  depth  would 
be  constant,  but  usually  the  effec¬ 
tive  conductivity  increases  at 
higher  frequencies,  reducing  the 
napier  depth.  The  transition  fre¬ 
quency  in  the  ground  is  of  particu¬ 
lar  interest,  determining  the  upper 
limit  of  validity  of  the  simple  skin 
effect  ba.sed  on  conduction  currents 
exceeding  the  dielectric  currents. 


fctmt'i  vf  A'cA'm 


meters  (9) 


This  transition  value  of  the  napier 
depth  (d,)  is  equal  to  one  radian- 
length  in  the  material  a^t  the  transi¬ 
tion  frequency.  It  is  “used  for 


/.  =  9,000  a/k. 


Conduc¬ 

tivity 

Material  a 

(Temp  20°  C)  mhos 

per 
meter 

Napier 
Depth  d 
at  1  me 
meters  | 

Electric 

Batio 

k. 

! 

Max 

Freq/. 

nu: 

1  1 

Material 

Conduc¬ 

tivity 

<r 

mhos 

per 

meter  , 

Napier 
Depth  d 
at  1  me 
meters 

Electric 

Batio 

1 

1 

Max 

Frcq/, 

me 

\cids  (20'’c) 

Wet  ground  (max) . 

0  03 

2.9 

2.'. 

ii 

HCl,  UNO,.  lUSO, 

70 

0,0,39 

81  (?) 

8,000 

Wet  soil . 

0.02 

3  6 

32 

.3.6 

Mkali  (20%)  NaOII 

33 

0  086 

81  (?) 

3.700 

Fertile  land . 

0  00.', 

7.1 

1.3 

3.0 

Salt  (20'c)  NaCl 

Average  ground . 

0  002 

11 

16 

1.1 

(ireat  Salt  Lake . 

20 

0.11 

81  (?) 

2.200 

Itockv  ground,  drv  soil.  .  . 

0  001 

16 

1 

1.3 

Salts  (3.5<;,) 

Very  drv  soil . 

0.001 

16 

1 

o  o 

\tlantic  Ocean . 

1 

0.2.', 

81 

l.'iO 

Drv  ground  (min) . 

0  0001 

.',()• 

Q 

0  10* 

Krt'sli  water  (apprnx) 

“Ooixl  conductors” 

lakes,  rivers . 

0.001 

16* 

81 

0  11* 

minerals  such  as  some 

Distilled  water . 

0.0002 

36* 

81 

0  022* 

sulfides  and  oxides . 

10‘-  1 

“Intermediate  eon- 

- 

ductors”  clay,  .shale. 

*  d(l  me)  U  not  valid  if 

1  <  1  me,  but  is  still  useful  as  a  basis 

stone,  rocks,  ores . 

1-10-' 

for  computing  d  at  /  <  ft. 

Table  I — Nomnoginetic  Metals 


Material 
(Temp  20°  C) 

Con¬ 
ductivity  Napier 
a  Depth  d 

megamhos  at  1  me 
per  meter  mm 

Silver . 

61 

0  064 

(’.opper 

.38 

0  (166 

( iold . 

12 

0  078 

Chromium . 

36 

0  0R4 

Aluminum. 

35 

0.08.3 

Brass  (red;  91  Cii 

9  Zn) 

26 

0.10 

Tungsten . 

23 

0  10 

Magnesium 

22 

oil 

Manganin  (81  Cu 

12  Mn.  1  Ni).. 

21 

0  11 

Constantin  (60  Cu 

40  Nil . 

20 

0  11 

nhralium . 

18 

0  12 

Zinc . 

17 

0  12 

Brass  (yellow; 

66Cu,  3tZn). 

15 

0  13 

Cadmium . 

13 

0.14 

PhiKinhor  Bronr. 

12 

oil 

Bervilium  Coppe 

(2'.:o  Be) . 

11 

0  1.3 

Platinum . 

10 

0  16 

Palladium . 

9 

0  17 

Tin . 

9 

0  17 

Nickel  Sflver 

(61  Cu,  18  N 

18  Zn) . 

3.0 

0.29 

Siliesm  (approx) . 

1.7 

0  :i9 

Mercury . 

1.04 

0  49 

Carlmn  (a|)prox) 

0.1 

1.6 

plotting  the  45-deg  dashed  lines 
at  the  top  of  the  chart  for  several 
values  of  the  electromagnetic  prod¬ 
uct  (k.km).  In  the  dielectric: 

IxMs  tangent  =  -  — 


,  ,  ,  60aX  60X  ,,,, 

Lqss  tangent  “  , —  =  — -  (11) 

Kg 
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DIGITAL  COMPUTER 
Plays  NIM - 


Engineers  design  glori6ed  pinball  machine  in  breather  from  classified  work.  Binary- 
counter  system  may  be  set  to  win  regardless  of  opponent's  skill,  or  to  allow  opponent  to 

win  if  he  plays  a  perfect  game 


By  HERBERT  KOPPEL 

W.  L.  Marnon  Corp. 

Wit  York,  V,  T. 


An  automatic  digital  computer 
b  matches  wits  with  its  human 
operator  in  playing  the  old  game  of 
NIM. 

Only  perfect  play  by  the  operator 
can  defeat  the  machine  and  its 
moves  are  sufficiently  random  to 
minimize  the  possibility  of  defeat 
by  mere  memorization  of  a  particu¬ 
lar  sequence  of  play.  If  desired, 
the  starting  conditions  of  the  game 
can  be  so  adjusted  that  it  is  impos¬ 
sible  for  the  player  to  defeat  the 
machine. 

The  game  of  NIM  is  played  with 
stacks  of  chips,  each  stack  having  a 
random  number  of  chips. .  The  two 
players  take  turns  removing  chips 
from  the  stacks.  The  player  remov¬ 
ing  the  last  chip  from  the  table 
wins.  During  his  turn,  a  player  re¬ 
moves  chips  from  one  stack  only. 
He  may  remove  any  desired  number 
of  chips,  from  one  to  the  whole 
stack 

How  To  Win  at  NIM 

The  number  of  chips  in  each 
stack  can  be  expressed  in  binary 
notation  as  the  sum  of  different 
powers  of  two.  If  a  safe  condition 
is  defined  as  one  where,  in  the  sum 
of  all  the  stacks,  each  power  of 
two  appears  an  even  number  of 
times,  with  zero  considered  an  even 
number,  then’:  Any  safe  condition, 
followed  by  any  legal  move,  must 
bring  about  an  unsafe  condition. 
Any  unsafe  condition  may  be 
turned  into  a  safe  condition  by  re- 

ELECTRONICS  — Norembw.  1952 


Gamv-ployinq  diqttal  computar  la  a  tkilUul  and  ralantlass  opponant 


MACHINE-PLAV 


FIG.  I — Block  diagram  ihowg  circuit!  that  comprise  the  NIM  machine's  electronic  brain 


moving  from  any  group  containing 
the  highest  power  of  two  appearing 
an  odd  number  of  times,  a  number 
of  chips  such  as  to  cause  all  powers 
of  two  to  appear  an  even  number  of 
times.  The  player  who  presents 
his  opponent  with  a  safe  condition, 
and  continues  to  do  so  at  each  turn 
of  play,  will  win. 

Operating  the  Machine 

The  front  panel  of  the  machine 
contains  four  rows  of  .seven  neon 
lamps  each.  These  serve  as  stacks 
of  chips,  removal  of  which  is  ac¬ 
complished  by  extinguishing  the 
lamps.  A  pushbutton  is  provided 
for  each  row.  The  player  pushes 
the  button  corresponding  to  the  row 
that  he  selects  once  for  each  lamp 
he  wishes  to  extinguish.  If  he  at¬ 
tempts  to  cheat  by  operating  upon 
more  than  one  row  during  any  one 
turn  of  play,  the  tilt  indicator 
lights  and  the  game  is  automatically 
ended. 

When  the  player  has  made  his 
move,  the  machine  play  indicator 
lights,  and  the  machine  is  ready  to 
take  its  turn.  When  the  machine 
PLAY  button  is  pushed,  the  machine 
automatically  selects  the  row  upon 


which  it  wishes  to  operate,  and  ex¬ 
tinguishes  a  number  of  lamps  in 
that  row.  The  player’s  next  turn  is 
then  indicated  as  the  machine 
PLAY  indicator  goes  out  and  the 
YOU  PLAY  indicator  lights. 

When  pre.sented  with  an  unsafe 
condition,  the  machine  will  always 
move  to  bring  about  a  safe  condi¬ 
tion.  It  will  read  the  number  of 
lamps  lit  in  each  row  as  a  binary 
number,  select  a  row  containing 
the  highest  power  of  two  ap¬ 
pearing  an  odd  number  of  times  in 
the  total  of  all  the  rows,  and  remove 
a  number  of  lamps  from  the  selected 
row  such  as  to  cause  every  power  of 
two  to  appear  an  even  number  of 
times.  Since  its  human  opponent 
must  then  convert  this  .safe  condi¬ 
tion  into  an  unsafe  condition,  the 
machine  will  consi.stantly  maintain 
its  advantage  and  eventually  win 
the  game. 

When  pre.sented  with  a  safe  con¬ 
dition,  the  machine  must  in  turn 
present  its  opponent  with  an  unsafe 
condition.  It  therefore  selects  a 
row  at  random  and  extinguishes 
one  lamp,  thus  prolonging  the  game 
in  the  hope  that  its  onnonent  will 
eventually  make  a  mistake.  The 


entire  machine-play  cycle  takes  less 
than  0.4  second. 

If  the  human  player  is  successful 
in  extinguishing  the  last  of  the 
lamps,  the  you  win  indicator  lights. 
If  the  last  lamp  is  extinguished  by 
the  machine,  the  YOU  LOSE  indicator 
lights. 

Player  Beaten  At  Start 

The  NEW  game  pushbutton  sets 
up  the  game  by  lighting  certain 
lamps  and  the  you  play  indicator. 
The  initial  configuration  of  lamps  is 
determined  by  the  settings  of  a 
bank  of  toggle  .switches  at  the  rear 
of  the  machine. 

Since  the  human  player  must 
make  the  first  move,  pre.senting  a 
safe  condition  at  the  start  of  the 
game  will  force  him  to  lose,  while 
starting  the  game  with  any  unsafe 
condition  will  enable  him  to  win  by 
playing  properly  throughout  the 
game.  Having  all  lamps  lit  in 
each  row  constitutes  a  safe  con¬ 
dition. 

Interlock  circuits  prevent  im¬ 
proper  or  unfair  play,  such  as  at¬ 
tempting  to  make  the  machine  take 
two  consecutive  moves,  or  actuating 
the  MACHINE  PLAY  and  player’s 
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pushbuttons  simultaneously.  Fig¬ 
ure  1  is  a  block  diagram  of  the 
NIM  machine. 

Lamp  and  Counter  Circuits 

A  three-stage  binary  counter, 
using  the  conventional  Eccles- 
Jordan  circuit,  controls  each  of  the 
four  rows  of  seven  lamps.  The  num¬ 
ber  of  lamps  lit  in  each  row  corres¬ 
ponds  to  the  condition  of  the  three- 
stage  counter  controlling  that  row. 
All  seven  lamps  are  lit  when  the 
counter  is  in  zero  position.  The 
lamps  are  extinguished  in  sequence 
from  left  to  right  as  the  counter  is 
triggered.  Each  lamp  is  connected 
in  the  plate  circuit  of  a  triode. 
Counter-tube  plate  voltage  is  u.sed  to 
bias  the  triodes  to  cutoff  in  proper 
sequence.  The  lamp  circuit  for  each 
row  also  provides  a  “row-out”  indi¬ 
cating  voltage  when  the  row  has 
l)een  completely  extinguished. 

Pu.shing  the  new  game  button 
causes  a  predetermined  number  of 
lamps  to  light  in  each  row  by  open¬ 
ing  the  grid  return  circuit  of  one  of 
the  two  tubes  in  each  binary- 
counter  stage.  Twelve  toggle 
switches  (one  for  each  of  the  three 
stages  that  actuate  each  of  the  four 
rows')  permit  .selection  of  either  of 
the  two  tubes  in  each  .stage.  Thus 
any  combination  of  counter  set¬ 
tings.  and  therefore  any  desired 
configuration  of  lamps,  may  be 
chosen.  In  addition,  the  NEW  game 
button  de-energizes  the  tilt  circuit 
if  it  has  been  activated  previously. 

Control  Circuits 

Each  time  one  of  the  pla.ver’s 
four  pu.shbuttona  is  actuated,  a 
pulse  is  sent  to  the  binary  counter 
of  the  corresponding  row  of  lamps. 
Thus  each  push  of  the  button  ex¬ 
tinguishes  one  lamp.  The  row-out 
indicating  voltage  from  the  lamp 
circuits  prevents  formation  of 
pul.ses  for  any  row  after  that  row 
has  been  completely  extinguished. 

The  player  may  end  his  move 
after  extinguishing  only  one  lamp 
in  the  selected  row.  Therefore  the 
first  push  of  any  of  the  player’s  four 
buttons  actuates  a  change-over  re¬ 
lay  that  prepares  the  machine  to 
take  its  turn.  This  does  not,  how¬ 
ever,  prevent  the  player  from  finish¬ 
ing  his  move  by  putting  out  addi¬ 


tional  lamps  in  the  selected  row  if 
he  so  desires.  The  row-out  voltage 
prevents  actuation  of  the  change¬ 
over  relay  if  the  player  makes  his 
move  in  a  row  already  empty. 
Otherwise  the  player  could  cheat  by 
forcing  the  machine  to  make  two 
consecutive  moves. 

Tilt  Circuit 

It  the  player  attempts  to  ex¬ 
tinguish  lamps  in  more  than  one 
row  without  allowing  the  machine 
an  intervening  move,  the  tilt  relay 
is  actuated.  This  lights  the  TILT 
indicator  and  extinguishes  all  other 
indicators. 

The  MACHINE  PLAY  button  ap¬ 
plies  voltage  to  gating  circuits, 
causing  the  machine  to  make  its 
move.  A  relay  continues  application 
of  this  voltage  for  the  duration  of 
the  machine-play  cycle.  The  play¬ 
er’s  pushbuttons  are  disabled 
throughout  this  cycle.  At  the  con¬ 
clusion  of  the  cycle,  the  player’s 
pu.shbuttons  are  reactivated. 


Why  Engineers  Play  Games 

With  most  of  the  Masson  Corpora¬ 
tion's  computer  business  under  security 
wraps,  the  NIM  machine  was  designed 
principally  as  a  demonstration  device 
to  show  a  few  of  the  mony  things 
computer  circuits  can  do 


Row-out  indicating  voltages  are 
applied  to  end-of-game  adder  cir¬ 
cuits.  When  all  lamps  in  all  rows 
have  been  put  out,  these  adders 
extinguish  the  YOU  play  and  MA¬ 
CHINE  PLAY  indicators,  and  illumi¬ 
nate  either  the  you  win  or  YOU 
LOSE  indicator,  depending  upon 
whether  the  player  or  the  machine 
has  extinguished  the  last  of  the 
lamps. 

Pulser  and  Scanner 

The  pulser  utilizes  multivibrators 
and  shaping  circuits  to  generate 
pulses  used  by  the  machine  to 
actuate  the  binary  counters  and 
thus  extinguish  lamps.  Scanning 
pulses  are  also  generated.  These 
cause  the  .scanner  to  .sample  the 
rows  until  it  finds  one  upon  which 
the  machine  wishes  to  operate.  The 
pulser  is  gated  by  a  voltage  from 
the  gating  circuits. 


The  scanner  is  a  four-position 
ring  counter  actuated  by  scanning 
pulses  from  the  pulser.  One  of  four 
scanning  relays  is  closed  in  each 
scanner  position.  Each  relay  corre¬ 
sponds  to  one  of  the  four  rows  of 
lamps. 

Voltages  taken  from  the  binary- 
counter  plates  are  used  to  indicate 
the  powers  of  two  contained  in  the 
number  of  lamps  lit  in  each  row. 
This  information  is  fed  to  the  .scan 
relays.  In  each  scanning  position, 
the  closed  scan  relay  conveys  this 
information  to  the  gating  circuits. 
Since  the  number  of  lamps  lit  in 
any  row  cannot  exceed  seven,  2°, 
2‘,  and  2’  are  the  only  powers  of 
two  that  may  appear. 

The  scan  relays  serve  also  to 
connect  the  pulse  output  from  the 
gating  circuits  to  the  input  of  the 
binary  counter  that  extinguishes 
lamps  in  the  row  being  scanned. 

There  are  three  sets  of  modiilo-2 
adders,  one  for  each  power  of  two 
used.  Information  as  to  whether 
any  of  these  three  powers  of  two  ap¬ 
pears  in  a  given  row  is  obtained  in 
terms  of  voltage  from  each  counter- 
.stage  plate  circuit  and  fed  to  the 
adders.  The  adders  compare  these 
voltages  and  feed  to  the  gating  cir¬ 
cuits  information  that  indicates 
whether  or  not  each  power  of  two 
api)ears  an  even  number  of  times. 

Gating  Circuits 

Gating  circuits  perform  logical 
operations  that  enable  the  machine 
to  play  NIM  with  greatest  possible 
proficiency. 

The  gating  circuits  continuously 
receive  information  as  to  which 
powers  of  two  appear  in  the  row 
being  scanned,  and  whether  each 
power  of  two  appears  an  odd  or 
even  number  of  times  in  the  aggre¬ 
gate  of  all  rows.  'They  use  this  in¬ 
formation  to  control  the  transmi.s- 
sion  of  pulses  to  the  counters  and 
to  the  scanner. 

Design  of  this  computer  resulted 
from  the  joint  efforts  of  several 
members  of  the  W.  L.  Maxson  Corp. 
engineering  staff,  particularly  F. 
Alterman.  J.  Fi.shel,  E.  F.  Grant, 
and  S.  Schmerler. 
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Test  Pulse  Generator 


Armour  Hesearch  Foundation 
Ulinoin  iHittitHte  Trohnology 
Chicuuo,  Illinoia 


ranKe  of  frequencies. 

The  basic  idea  of  the  pulse  gen¬ 
erator  is  illustrated  in  Fig.  1.  The 
trigger  initiator  is  activated  by  an 
internal  60-cycle  sine  wave,  by  a 
manual  lever  switch,  or  by  a  ten- 
volt  external  source,  and  supplies  a 
sharp  output  pulse  to  trigger  the 
domness  of  the  /I  and  B  outputs  is  delay  multivibrator.  The  latter  is  a 

achieved  by  periodically  opening  monostable  multivibrator  whose 

and  closing  gates  in  the  A  and  B  pulse  width  is  variable  by  a  poten- 

initiating  channels  and  the  rate  of  tiometer  located  on  the  chassis.  The 

this  operation  is  controlled  by  two  output  pulse  of  the  delay  multi¬ 
independent  front  panel  controls  vibrator  is  differentiated  and  the 

from  about  1,000  eps  up  to  about  20  positive  leading  edge  pulse  is  used 

k.c.  to  trigger  the  clock  output  multi- 

Provision  is  made  to  trigger  the  vibrator  while  the  negative  trailing- 

outputs  either  manually  (by  a  edge  pulse  is  first  inverted  and  then 

front-panel  lever  switch),  from  an  fed  to  the  four  gates  of  the  source 

internal  sixty-cycle  source,  or  by  an  A  and  B  outputs, 

external  source  where  the  rate  of  By  a  front-panel  .switch,  either 
initiation  may  be  varied  over  a  wide  or  both  pairs  of  gates  may  be  left 


Photograph  of  digital  computor  test  pulse  generator  shows  multiple  output  ter¬ 
minals,  front-panel  adjustments  and  plug-in  units  on  chassis 


IN  THE  DEVELOPMENT  and  testing 
of  digital  computer  components 
and  systems,  a  generator  which  can 
simulate  digital  information  be¬ 
comes  an  invaluable  tool.  Such  an 
instrument  must  be  quite  versatile 
to  handle  the  many  situations  re¬ 
quired  in  digital  computer  work. 
The  pulse  generator  described  was 
designed  for  such  a  purpose. 

Available  Outputs 

There  are  a  total  of  five  outputs, 
two  source  outputs  A  and  B,  and  a 
clock  output.  The  two  source  out¬ 
puts  each  have  a  direct  output  and 
a  complement  output  where  the 
complement  output  provides  a  pulse 
(one)  where  the  direct  output  has  a 
no-pulse  (zero),  and  a  no-pulse 
(zero)  where  the  direct  output  has 
a  pulse  (one).  The  clock  output  pro¬ 
vides  a  pulse  for  each  input  trigger. 
Provisions  have  been  made  for  ran¬ 
dom  statistical  output  for  each 
source. 

The  pulse  width  of  each  output  is 
individually  variable  from  about 
two  to  forty  microseconds  by  an  in¬ 
ternal  adjustment.  The  amplitude 
of  each  output  is  variable  by  a  front 
panel  control  up  to  a  maximum  out¬ 
put  of  about  sixty  volts.  The  clock 
output  may  be  advanced  to  occur 
ahead  of  the  source  outputs  by  as 
much  as  forty  microseconds  by  an 
internal  control.  Statistical  ran- 
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FIG.  1 — Pulie  generator  block  diagram.  Symbols  A — ,  5+  and  B —  refer  to 

positlTe  and  negative  pulse  outputs  from  complementory  sources  A  and  0 
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for  Digital  Computeis 


Random  pulses  simulating  digital  information  are  made  available  for  testing  computer 
elements  without  tying  up  actual  computer  to  produce  appropriate  signals.  A  wide  variety 
of  outputs  is  obtainable  including  a  pulse  coinciding  with  each  input  trigger  for  actuating 

any  auxiliary  test  equipment 


\‘ 


FIG.  2 — CompUl*  dicuit  dlaqram  oi  puU*  q*n*ra1or  (hows  um  oi  pluq-in  drcuito  tor  quick  Mrricinq  and  compactnMS.  Circuit  layout 

iollows  ionn  ihown  in  block  dlaqram  oi  Fiq.  1 
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iators  of  the  type  illustrated  in  FiK- 
:i.  This  circuit  provides  low-imped¬ 
ance  positive  and  negative  pulses  of 
0.1 -microsecond  duration  and  about 
fifty  volts  amplitude. 

Typical  Test  Signals 

As  an  example  of  the  statistical 
output  of  the  pulse  generator  Fig.  4 
illustrates  a  series  of  output  se¬ 
quences  which  were  stored  in  an 
eighty  bit  sonic  delay  line  storage 
register. 

In  each  of  the  nine  sequences 
there  are  eighty  possible  positions 
for  a  pulse  (one)  or  a  no-pul.se 
(zero),  each  spaced  one  micro¬ 
second  apart.  The  clock  output  of 
the  pulse  generator  was  used  to  in- 
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FIG.  3 — Blocking  oscillator  pulse  for¬ 
mer  for  producing  low-impedance  pulses 
of  O.l-iisec  durotion  lor  special  testing 
purposes.  Tube  is  a  12AU7  dual  triode 


Typical  plug-in  units  containing  gate 
(left)  and  width  (right)  circuits.  Similar 
plug-in  assemblies  are  used  for  other 
circuits,  as  shown  in  Fig.  2 


always  in  the  open  po.sition,  or  the  with  the  third  grid  acting  to  con- 
astable  multivibrators  may  be  em-  trol  the  transmission  or  rejection 
ployed  to  alternately  open  and  close  of  a  pulse  occurring  at  the  first 
the  and  —  outputs  respectively  grid. 

at  a  rate  determined  by  two  inde-  The  gate  is  normally  in  the 
pendent  front-panel  controls.  The  open  position  when  it  is  discon- 
gates  that  are  open  at  the  time  the  nected  from  the  astable  multivibra- 
initiator  pulse  occurs  will  pass  the  tor. 

pulse  on  to  the  output  monostable  However,  when  connected  to 
multivibrators  which  produce  the  the  astable  multivibrator,  negative 
output  pulses.  pulses  alternately  close  the  -t-  and 

Cathode  followers  are  employed  —  gates  so  that  when  one  is  closed 
to  provide  a  low-impedance  output,  the  other  is  opened  and  vice  versa. 
A  photograph  of  the  completed  Thus  the  —  output  is  the  comple- 
generator  is  shown  on  the  first  page  ment  of  the  -f  output.  The  output 
of  this  article.  jiulses  are  generated  by  mono.stable 

multivibrators  with  the  pulse  width 
adjustable  by  a  small  trimmer 
capacitor  in  the  grid  circuit  as 
shown  in  Fig.  2. 

For  layout  convenience,  inter¬ 
changeability  of  components,  and 
ea.se  of  circuit  modification  the  gate 
circuits  and  output  multivibrators 
were  constructed  as  plug-in  com¬ 
ponents. 


Circuit  Details 

The  circuit  diagram  of  the  pulse 
generator  is  illustrated  in  Fig.  2. 

The  trigger  initiator  consists  of 
an  amplifier,  a  neon  di.scharge  tube, 
and  a  differentiating  amplifier.  A 
positive  voltage  input  to  the  first 
amplifier  will  lower  its  plate  voltage 
and  cause  the  gas  di.scharge  tube  to 
fire. 

The  steep  wave  front  so  created 
is  differentiated  and  amplified  The  pulse  generator  has  proved 
by  the  second  amplifier  and  u.sed  to  be  exceedingly  useful  as  a  too’ 
to  trigger  the  delay  multivibrator,  for  the  testing  of  digital  computer 
This  circuit  is  a  conventional  mono-  systems  and  components.  However, 
stable  multivibrator  who.se  pulse  with  such  a  broad  field  as  computers 
width  is  variable  by  the  potentiom-  there  are  times  when  even  greater 
eter  in  the  grid  circuit  of  the  tube,  versatility  is  desirable.  One  such 
The  leading  and  trailing  edge  of  instance  in  the  author’s  experience 
this  pulse  in  differentiated  and  used  occurred  when  it  was  desired  to 
for  further  triggering.  produce  output  pulses  of  atiout  0.1 

microsecond  width. 

To  get  the  desired  pulses,  the 

The  gate  circuit  utilizes  a  penta-  cathode  follower  outputs  (.see  Fig. 
grid  converter  as  a  transfer  tube  2)  were  replaced  by  blocking  o.scil- 


FIG.  4 — Samples  oi  random  outputs 
irom  test  generator 


(lex  the  positions  over  one  micro- 
secontl  and  for  each  clock  output 
there  was  equal  probability  for  a 
pulse  tone)  ora  no-pulse  (zero)  en¬ 
tering  the  storage  register.  The  re¬ 
sulting  binary  numbers  may  be  con¬ 
sidered  random. 
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Continuous  Recorder 
Keep-Alive  Circuit 


Multi|ile-out|>ut  unit  injects  10-cps  signal  into  recording  systems  to  improve  performance 
hy  keeping  pens  in  constant  motion.  High  reliability  and  long  life  are  ensured  by  conserva¬ 
tive  circuit  design  and  construction 


By  RONALD  L.  IVES 

WilliamMville.  V. 


More  than  a  decade  ago,  several 
users  of  chart-recording  mil- 
liammeters  discovered,  independ¬ 
ently,  that  the  pen  response  to  posi¬ 
tion  changes  was  greatly  improved 
if  the  movement  was  kept  in  oscil¬ 
lation. 

Various-mechanical  and  electri¬ 
cal  oscillation  injectors  were 
studied  and  applied. 

Perhaps  the  simplest  oscillator 
consists  of  an  electric  bell  move¬ 
ment,  with  bell  removed,  bolted  to 
the  back  of  the  instrument  ca.se. 
This  supplies  the  desired  oscilla¬ 
tion  mechanically,  and  also  gener¬ 
ates  electrical  noise  detectable  for 
.several  hundred  feet  from  the  in¬ 
strument.  Another  expedient  is  to 
inject  a  small  60-cycle  component 
into  the  meter  circuit,  usually  by 
use  of  capacitors.  This  also  worked 
after  a  fashion,  but  switching 
transients  in  the  line  were  recorded 
along  with  the  desired  signal. 

Relay  Oscillators 

For  field  use,  where  recorders  are 
clock-driven,  and  instruments  bat¬ 
tery  operated,  a  very  effective  keep¬ 
alive,  using  a  relay-  o.scillator,  was 
developed  by  S.  W.  Grinnell  in 
1942.'  ’*  This  type  of  keep-alive  is 
so  satisfactory,  for  field  use,  that  it 
is  being  incorporated  in  modern 
field  meteorological  instruments.* 
Two  workable  relay-type  keep-alive 
circuits,  with  their  output  char¬ 
acteristics,  are  shown  in  Fig.  1. 


Frequency  is  usually  between  five 
and  fifteen  cycles  per  second. 

Station  Recording 

Although  the  relay-type  keep¬ 
alive  is  very  satisfactory  for  field 
use,  its  life  is  not  great  enough  for 
continuous  recording  at  a  fixed  sta¬ 
tion. 

The  nominal  life  of  a  good 
telephone-type  relay  ( 10,000,000 
operations)  is  completely  used  up, 
at  ten  cycles  per  second,  in  about 
11.6  days  (of  24  hours).  In  con¬ 
sequence,  when  continuous  records 
are  required  for  a  period  of  months 
or  years,  some  other  keep-alive  sys¬ 
tem  is  economically  desirable. 

Various  tests  indicate  that  the 


keep-alive  frequency  should  be  be¬ 
tween  five  and  fifteen  cycles  per 
second,  and  that  the  wave  form 
should  be  nonsinusoidal,  but  sym¬ 
metrical.  Frequencies  of  less  than 
five  cycles  per  second  require  con¬ 
siderable  amplitude  to  be  effective, 
and  insert  sawteeth  into  the  record. 
Frequencies  of  much  more  than  fif¬ 
teen  cycles  per  second  interfere 
with  ink  flow  in  pens  of  several  de¬ 
signs,  converting  the  recorder  into 
a  very  efficient  ink-thrower.  When 
frequencies  are  in  the  range  from 
400  cycles  per  second  and  up,  the 
pen  makes  a  continuous  excavation 
in  the  chart,  instead  of  a  continuous 
trace. 

Frequency  and  continuity  re- 


Convantipnal  tobai  should  bo  roplacod  ovorr  1.000  or  1.500  hours.  Bod  tubos  may 
'  bo  usod  continuouslr  lor  as  long  as  13  months 
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quirements  fur  station  operation 
having  indicted  that  a  symmetrical 
multivibrator  would  be  suitable  for 
this  use,  several  experimental 
models  were  made  and  tested.  All 
of  them  worked,  but  only  the 
model  having  the  widest  application 
will  be  described. 

The  station  model  keep-alive  for 
general  use  consists  of  a  symmetri¬ 
cal  multivibrator,  with  a  nominal 
frequency  of  ten  cycles  per  second, 
and  four  independent  cathode-fol¬ 
lower  outputs.  The  circuit  is 
shown  in  Fig.  2. 

The  multivibrator,  used  as  a 
square-wave  generator,  uses  a  high- 
mu  dual  triode,  conventionally  con¬ 
nected  for  low-frequency  operation. 
The  100,000-ohm  resistors,  shunted 
by  0.001-jif  capacitors  between  the 
grids  and  the  plate  capacitors  of  the 
opposite  triodes  are  to  limit  the 
grid  current  flow  without  rounding 
the  voltage  peaks.  If  these  R-C 
elements  are  omitted,  the  multi¬ 
vibrator  may  mode  or  block. 

Frequency  of  this  oscillator,  de¬ 
termined  by  actual  te.st,  is  found 
from 

A'  =  I 

4.5  RC' 

R  being  in  ohms  and  C  in  farads. 

So  that  the  outputs  will  not  inter¬ 
act,  four  separate  cathode-follower 
outputs  are  provided,  each  being 
one  half  of  a  6SN7  or  5692.  Output 
peaks  are  approximately  100  volts, 
exact  waveform  being  a  function 
of  the  properties  of  the  load,  and  an 
almost  perfect  square  wave  when 
the  load  is  a  pure  resistance  of  more 
than  0.25  meg. 


FIG.  1 — Relay  keep  aliTe't'haTe  dUcd- 
vantage  oi  ihort  Uie.  Typical  circuits 
are  shown  with  woreiorms  and  equa¬ 
tions  ior  frequency  oi  operation  in 
terms  oi  supply  voltage  E  and  relay 
drop-out  voltage  Ej 

The  two  halves  of  each  triode 
buffer  tube  are  connected  in  op¬ 
posite  phase  to  equalize  the  load  on 
the  power  supply.  With  the  circuit 
used,  almost  any  number  of  dual 
triodes  can  be  controlled  by  a  single 
multivibrator.  Practical  limita¬ 
tions,  such  as  the  capacity  of 
standard  power  transformers,  space 
available  on  a  standard  chassis,  and 


heat  dissipation  suggest  that  not 
more  than  a  dozen  dual  triodes  (24 
outputs)  be  embodied  in  a  single 
unit. 

The  power  supply  consists  of  a 
conventional  voltage  doubler  iso¬ 
lated  from  the  line,  a  pair  of  OD3 
tubes  in  series  to  provide  a  regu¬ 
lated  voltage  for  the  multivibrator, 
and  a  single-section  L-C  filter  in  the 
plate  supply  for  the  buffer  tubes. 
Filter  capacitors  are  made  much 
larger  than  theoretically  necessary 
to  reduce  the  effects  of  line  surges 
and  switching  transients,  and  so 
that  the  filter  will  still  be  effective 
after  the  electrolytic  capacitors  age. 

Allowing  for  heat  radiation  and 
servicing  ease,  a  completely  self- 
contained  four-channel  keep-alive 
can  be  constructed  on  a  3  x  9  x  15- 
inch  chassis,  as  shown  in  the  photo¬ 
graphs.  Eight  channels  can  be 
built  in  the  same  space  without 
undue  crowding  or  overheating  in 
use.  Because  uninterrupted  service 
was  important,  rugged  construc¬ 
tional  methods  were  used,  with  all 
components  rigidly  tied  down,  and 
connections  cabled.  In  general,  any 
shock  that  will  not  damage  the 
tubes  will  not  hurt  the  other  com¬ 
ponents.  Smaller  components  were 
mounted  on  socket  turrets,  making 
terminal  strips  unnecessary. 

Performance  ^ 

Operational  tests  of  this  k^p- 
alive  indicate  that  its  performance 
leaves  little  to  be  desired.  Its  versa¬ 
tility  makes  it  suitable  for  a  large 
number  of  instrument  applications. 

Test  runs  of  a  square  wave,  both 


FIG.  2— Complete  circuit  of  electronic  keep  alive.  AddiUonal  output!  may  be  obtained  by  adding  cathode  lollowere 
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with  and  without  a  keep-alive  are 
shown  in  Figs.  3  and  4.  Similar  re¬ 
sults  were  obtained  by  West*  and 
both  of  these  parallel  findings  by 
Grinnell.*  Note,  in  Fig.  3,  the 
rounded  noses  on  the  leading  edges 
of  the  curves,  and  the  asymptotic 
approach  of  the  tops  of  the  waves 
to  their  ultimate  maximum  posi¬ 
tion.  In  Fig.  4  the  maximum  values 
are  reached  in  much  less  time,  and 
retained  thereafter  until  the 
current  through  the  instrument 
changes.  Both  curves  were  run  on 
the  same  instrument,  an  Esterline- 
Angus  0-to-l  recording  milliam- 
meter,  that  had  been  adjusted  for 
optimum  operation  prior  to  running 
the  curve  of  Fig.  3. 

Connections  are  quite  simple.  In¬ 
struments  that  have  one  side 
grounded  are  connected  across  any 
desired  output,  with  the  hot  side 
of  the  instrument  connected  to  the 
hot  side  of  the  output,  from  which 
it  is  isolated  with  respect  to  d-c  by 
a  capacitor  in  the  keep-alive 
chassis.  When  both  sides  of  the 
instrument  are  hot  with  respect  to 
ground,  as  in  a  difference  amplifier, 
each  side  of  the  instrument  is  con¬ 
nected  to  a  hot  output  terminal,  the 
phases  of  the  terminals  being  op¬ 
posite.  As  constructed,  adjacent 
hot  output  terminals  are  of  opposite 
phase. 

With  continuous  recording, 
standard  tubes  should  be  checked 
weekly,  and  replaced  when  they  test 
about  10  percent  low.  An  average 
tube  life  of  40  days  of  continuous 
service  is  to  be  expected  from 
manufacturers’  ratings  (1,000 
hours),  and  actual  tube  life,  when 
operation  is  truly  continuous,  usu¬ 
ally  exceeds  1,500  hours  if  the  tube 
survives  its  first  200  hours  of  serv¬ 
ice.  When  red,  or  10,000-hour, 
tubes  are  u.sed,  testing  once  a  month 
is  indicated,  and  replacement  every 
13  months  is  suggested  by  manu¬ 
facturers’  ratings. 
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Under  choaaU  view  shows  simplicity  of  alactronic  keep  alive.  Turret-type  tube 
sockets  hold  small  parts 
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FlC;- Sf^Recordings  made  oi  square  wove  at  3-lach  per  minute  chart  speed  without 
keep  olive 
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FIG.  4 — Racordinq  mad*  under  lam*  conditiona  ai  Fig.  3  but  with  keep  alire 
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Ail-Cooling  Nomograph 


(iives  <  iil)i<*  feet  per  iiiiiiiite  of  air  flow  neeflefl  to  keep  temperature  rise  in  eleetronie 
equipment  at  speeified  value  when  wattafie  dissipation  and  air  density  are  known. 
Supplementary  graph  gives  air  density  at  any  altitude  an<l  temperature 
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AIR  DENSITY 
IN  UB  PER  CU  FT 


pow;r  in  i/katts 
T  1.000 


TEWP  RISE 
C  F 


At  sea  level  under  standard 
conditions  (760  mm  mer¬ 
cury,  0  deg  C  and  0.079  lb  per 
CU  ft  air  density)  the  tempera¬ 
ture  rise  in  deg  F  is  approxi¬ 
mately  3,000  P  Q,  where  P  is  the 
power  dissipated  in  the  unit  in 
kw  and  Q  is  the  air  flow  through 
the  unit  in  cubic  feet  per  minute. 
The  nomograph  gives  this  rise 
on  a  dual  Centigrade-Fahrenheit 
scale. 

Variation  of  air  density  with 
pressure  and  temperature  is 
shown  in  the  graph.  For  opera¬ 
tion  at  high  altitude,  the  air 
density  at  the  maximum  altitude 
should  be  used  to  compute  the 
maximum  temperature  rise  or 
the  blower  capacity. 

As  an  example,  it  is  desired  to 
determine  the  blower  capacity  re¬ 
quired  to  cool  a  unit  which  dis¬ 
sipates  420  watts.  To  maintain 
a  minimum  wattage  derating  on 
certain  resistors  and  selenium 
rectifiers,  temperature  ri.se  must 
be  held  to  18  deg  C.  The  equip¬ 
ment  must  be  designed  to  operate 
at  10,000  feet  and  30  deg  C.  For 
these  conditions,  the  graph  gives 
an  air  density  of  0.05  lb  per 
cubic  ft,  and  the  nomograph 
gives  a  minimum  air  circulation 
of  60  cfm. 

The  temperature  at  a  given 
altitude  can  be  estimated  by  as¬ 
suming  a  dry  adiabatic  lapse  rate 
of  3  deg  C  per  thousand  feet.  On 
this  basis  a  .sea-level  tempera¬ 
ture  of  20  deg  C  would  cor¬ 
respond  to  —10  deg  C  at  an  alti¬ 
tude  of  10,000  ft. 
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For  the  past  quarter  of  a  century  CINCH  Com¬ 
ponents  hove  filled  the  requirements  developed 
by  the  rapid  changes  in  the  Electronics  industry. 
Today,  judged  by  demand  and  performance, 
CINCH  is  producing  the  STANDARD  metal  plas¬ 
tic  assembly. 

Consult  Clash 


Cinch  components  ore 
available  at  leoding  Elec¬ 
tronic  {obbers — everywhere 


ACTURiNG  Corporation 


1026  South  Homan  Avo.,  Chicago  24,  Illinois 
Subsidiary  of  United-Carr  Fastener  Corporation,  Cambridgo,  Mass. 


High  Q  Measurement 


Decay  of  oscillations  in  pulsed  resonant  circuit  is  measured  oscillographically,  and 
result  is  applied  to  nomograph  to  obtain  Q  directly.  Technique  has  been  applied  to 
measure  values  of  Q  of  resonant  circuits  at  frequencies  as  high  as  15  me 


High  values  of  Q  (in  excess 
of  1,000)  cannot  easily  be 
determined  under  steady-state 
conditions,  however,  the  tran¬ 
sient  characteristics  of  a  reso¬ 
nant  circuit  suggest  a  method. 

When  a  series  resonant  circuit 
is  excited  by  a  unit  impulse,  a 
train  of  damped  oscillations  is 
generated,  as  indicated  by  the 
waveform  shown  on  the  accom¬ 
panying  nomograph.  The  ampli¬ 
tude  of  the  envelope  of  this  wave 
train  at  time  f,  may  be  expressed 
as 

K  (, 

.1,  =  .t. ,  (1) 

where  A,  =  the  amplitude  of 
the  envelope  at  time  t„  .4,,  =  the 
amplitude  of  the  envelope  imme¬ 
diately  following  excitation,  R  = 
total  equivalent  series  resistance 
of  the  circuit,  and  L  =  the  equiv¬ 
alent  series  inductance  of  the  cir¬ 
cuit. 

The  Q  of  a  shock-excited  series 
circuit  may  be  expressed  by 


where  /»  is  the  natural  .series 
resonant  frequency.  Combining 
Eq.  1  and  2  and  choosing  an  exci¬ 
tation  pulse  repetition  frequency 
such  that 

l>rf  =  1  '7, 

then 

^  InT-VA.) )  (  wf)  ® 

The  accompanying  nomograph 
solves  this  equation. 

Sample  Measurement 

The  laboratory  equipments  re¬ 
quired  to  obtain  the  n^essary 
data  are  a  signal  generator  to 
.set  the  prf,  a  pulse  generator, 
and  an  o.scilloscope  to  measure 
the  train  of  damped  oscillations. 


By  WILLIAM  J.  SPAVEN 

(rovernmcMt  Z)n  iaion 
Ftn/a  Uodio  and  JCItctric  Companu 
ISt'Ueville,  New  Jerseif 

The  equipment  is  arranged  so 
that  the  signal  generator  drives 
the  pulse  generator  at  the  re¬ 
quired  prf.  The  pul.se  generator 
drives  the  circuit  under  test,  and 
the  oscilloscope  reads  the  output 
of  the  circuit,  as  shown  in  the 


block  diagram  on  the  nomograph. 

A  high-Q  circuit,  resonant  at 
20  kc,  was  to  be  tested.  The  ratio 
A,/Ao  was  determined  from  the 
oscilloscope  pattern  to  be  0.90. 
The  prf  was  250  cps,  or  fjprf  = 
80.  A  straight  line  drawn  from 
AJAo  =  0.90  tofjprf  =  80  in¬ 
tersects  the  Q  line  at  Q  =  2,.500. 
Verifying  with  Eq.  3, 
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Mallory 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS 
Elcctremachanical  — Ratistors  •  Switches  •  Talavijion  Tunart  •  Vibratoraj 
Elactrochamical— Capacitors  •  Ractifiars  •  Marcury  Dry  Battaria* 
Matallwrgical— Contocti*SpaciolMatals  andCaramks'Walding  Mo  tafia*' 


To  avoid  vibrator  power  supply  troubles , . . 


Call  on  MALLORY 
in  the  design  stage 


Vil>rator  pnwcr  supplies^  nee<i  the  best  in  ilesi^'ii  In  meet  the  tnuf>h  perfnrmanee 
re<piirements  of  Imttery-operated  eleetronie  eipiipment.  Kxpericneed  engi¬ 
neering  must  go  into  the  selection  of  earh  element  .  . .  transformer,  vibrator, 
hiiffer  eapacitor ...  so  earh  will  perform  its  own  function  ami  o|ieratc 
with  the  others  to  provide  maximum  performance. 


You  can  eml  your  {M>wer  supply  worries  by  calling  on  Mallory  to  translate 
your  jM»wer  needs  into  a  precisely  engineereil  di^ign.  You’ll  save  engineering 
time  and  reduce  production  costs.  And  you'll  lie  assured  of  getting  the  power 
|ierformanre  your  equipment  needs. 


Vibrators 
anci  Vibrapack' 
Power  Supplies 


In  vibrator  design  and  production,  Mallory  oilers  you  .  .  . 


EXPERIENCE  gained  through  years  of  working  with  leading  manufacturers  on 
a  broad  variety  of  vibrator  applications  ...  an  unmatched  fund  of  engineer¬ 
ing  skills  in  this  field. 


VIBRATORS  for  civilian  and  military  use  .  .  .  produce*!  by  the  organisation 
which  pioneered  the  development  of  commercial  vibrators  over  20  years  ago 
and  now  supplies  mure  vibrators  for  original  ei|uipment  than  all  other  makes 
combined. 


ENGINEERING  AND  PRODUCTION  FACILITIES  that  can  design  complete 
vibrator  power  supplies  and  manufacture  them  from  start  to  finish  ...  to  your 
exact  re<|uirements. 


Investigate  Mallorv's  facilities  now,  whether  your  e<|uipment  is  in  pnaiuction 
or  still  on  the  drawing  board.  Write  or  telephone  today. 
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Experimental  LHF  Broadcast 


By  Robert  P,  Wakbman 

Head,  Propagation  Department 
Allen  B.  Du  Mont  Laboratoriee,  Inc. 
Passaic,  New  Jersey 


A  STEP  IN  the  determination  of  the 
efficacy  of  television  as  an  educa¬ 
tional  tool  was  made  on  April  30, 
1952.  On  this  day,  a  complete  set 
of  programs  designed  for  classroom 
use  were  originated  at  the  State 
Teachers  College,  Montclair,  New 
Jersey,  relayed  to  New  York  City 
and  broadcast  over  uhf  Channel  54. 
These  programs  were  received  in 
the  classrooms  of  13  Montclair  and 
Bloomfield  schools. 


From  the  point  of  view  of  a  prac¬ 
tical  problem  in  uhf  television,  the 
technical  aspects  are  of  interest 
and  will  be  reviewed  here. 

Figure  1  is  a  block  diagram 
showing  the  equipment  and  tran.s- 
mission  paths  utilized.  The  Teach¬ 
ers  College  gymnasium  served  as  a 
combined  studio  and  master  control 
room.  The  video  equipment  was  a 
standard  Du  Mont  dual  orthicon 
camera  chain. 


FIG.  1 — Block  diagram  ihowlng  equipment  ueed  and  tronemUtion  pathi 


The  composite  video  signal  was 
fed  over  a  200-foot  line  to  a 
7,000-mc  microwave  tran.smitter, 
utilizing  a  4-foot  parabolic  antenna 
located  in  a  cupola  atop  the  build¬ 
ing.  The  12-mile  transmission  path 
to  515  Madison  Avenue  in  New 
York  City  is  well  above  line  of  sight 
and  a  noise-free  picture  was  re¬ 
ceived  in  New  York.  The  demodu¬ 
lated  signal  was  simultaneously  fed 
to  the  tele-transcription  unit  and  to 
the  uhf  transmitter. 

The  uhf  transmitter  has  been  de¬ 
scribed  elsewhere.*  The  power  out¬ 
put  is  of  the  wrder  of  275  watts. 
The  transmission  line  and  sideband 
filter  losses  total  approximately  0.2 
db.  The  antenna  consists  of  two 
slot  waveguide  antennas  back  to 
back,  each  having  20  half-wave 
slots  along  one  flat  side.  This  struc¬ 
ture  is  mounted  vertically  and  has 
a  power  gain  in  the  vertical  plane 
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In  Designing  Tuntd  Circiiils  the  effect  on  Q  of  uilcliii};  capacitors, 
iron  cores,  or  resistors  must  frequently  be  determined.  The  Q 
of  tlie  separate  components  is  also  often  needed.  These  measure¬ 
ments  made  on  (,)  .Meters  formerly  available  required  the  use  of 
a  small  difference  between  two  large  (,)  values  in  various  formulii-. 
This  led  to  large  errors.  The  Q  Meter  Type  190-.\  reads  the 
difference  between  the  Q  of  a  reference  circuit  and  the  (,)  of  this 
circuit  when  new  cum|Mments  are  added.  The  scale  that  indicates 
this  Dijferential  Q_  has  a  sensitivity  4  times  as  great  as  the  scale 
which  reads  Q.  The  accuracy  and  ease  with  which  Difftrential  Q 
can  be  read  is  greatly  improved  by  use  of  the  I90-A  Q  Metrr. 

The  (,)  Meter  I'ype  19()-.\  has  a  "LoQ”  scale  which  reads  Q 
down  to  a  value  of  5.  The  internal  resonating  capacitor  is  directly 
read  and  has  a  vernier  arrangement  for  accurate  reading  of 
capacitance.  The  dial  rotates  approximately  10  times  in  covering 
the  capacitance  range.  .All  readings  are  made  on  a  single  meter 
corrected  for  parallax. 

SPECIFICATIONS 


SINGLE,  EASY-TO-READ  METER 
WITH  PARALLAX  CORRECTION 
FOR  ALL  FUNaiONS 

•  Q  indicating  voltmeter:  50  to  400. 

•  Multiply  Q  scale:  0.5  to  3.0. 

•  A  differential  Q  scale  for  accurately  in¬ 
dicating  the  difference  in  Q  between  two 
test  circuits. 


The  Q  METER 
Type  t90-A 


Measure  Difference  In 


FREQUENCY  COVERAGE:  20  me  to  260  me.  Confinuoutly  Voriobit  in  Four  Rongot. 
FREQUENCY  ACCURACY:  Colibralod  to  ^  1%. 

RANGE  OF  Q  MEASUREMENTS:  S  to  1200. 

RANGE  OF  DIFFERENTIAL  Q  MEASUREMENTS:  0  to  100. 

ACCURACY  OF  Q  MEASUREMENTS:  Circuit  Q  of  400  rood  diroctiy  on  motor  con 
bo  dotorminod  to  occurocy  of  ^  S%  to  100  me  ond  to  ^  12%  to  260  me. 
INTERNAL  RESONATING  CAPACITANCE  RANGE:  7.S  mmf  to  100  mmf  (diroci 
reading)  colibrotod  in  0.1  mmf  incromonte. 


•  Additional  accurate  expanded  scale  for 
measuring  low  values  of  Q. 

•  A  counter  type  resonating  capacitor  dial 
for  improved  setting  and  reading 
accuracy. 

•  Regulated  power  supply  for  increased 
stability  and  accuracy. 


ACCURACY  OF  RESONATING  CAPACITOR:  ±  0.2  mmf  to  20  mmf 

^  0.3  mmf  lo  50  mmf 
^  0.5  mmf  fo  100  mmf 


•  Careful  design  to  minimize  instrument 
loading  of  circuit  under  test. 


POWER  SUPPLY;  90*130  veitt— 60cpt  (int»mally  r«gulat«d).  Paw»r  Censfimption— 
55  wotfs. 

(Spffclficoftoni  subfffcf  fo  chong*  wifhovf  nofk«) 


BOONTO 

BOONTOR  -N  J  U'S  A 
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of  approximately  17  (12.3  db)  over 
a  dipole.  The  horizontal  pattern  is 
essentially  omnidirectional  with  the 
exception  of  two  small  areas  in  the 
plane  of  the  surface  containintt  the 
.slots  where  nulls  appear. 

The  area  covered  in  this  experi¬ 
ment  was  well  within  the  major 
lobe  of  the  west  element  and  effec¬ 
tive  radiated  power  in  this  direc¬ 
tion  was  approximately  4.5  kw. 

The  uhf  receivers  used  in  this 
experiment  were  standard  commer¬ 
cial  vhf  receivers  with  the  addition 
of  a  continuously  tuned  uhf  con¬ 
verter.  Some  trials  were  made  us¬ 
ing  a  uhf  strip  in  place  of  one  of 
the  regular  vhf  strips.  It  was  found 
that  the  noi.se  figure  of  this  ar¬ 
rangement  was  much  too  high  in 
view  of  the  relatively  low  trans¬ 
mitter  power  and  the  long  receiv¬ 
ing  transmission  lines.  These  lines 
varied  from  50  to  200  feet  and  at 
700  me,  with  the  cable  available, 
repre.sented  a  prohibitive  loss.  The 
noise  figure  of  the  uhf  converter 


was  much  better  and  the  converters 
could  be  placed  in  the  antenna  loca¬ 
tions. 

The  ultimate  receiver  setup  was 
as  follows :  A  uhf  12-element  broad¬ 
side  array  antenna  and  reflector 
having  a  gain  of  15  db  was  installed 
at  a  selected  point  on  the  school 
roof.  A  short  length  of  RG-8/U  (10 
feet  or  less)  connected  the  antenna 
and  converter.  The  output  of  the 
converter  (channel  6)  was  fed  to 
the  long  RG-59.  U  tranmission  line. 
This  line  terminated  at  the  receiver 
in  the  classroom. 

Drift  Considerations 

.\fter  an  initial  15-minute  warm 
up  period,  the  drift  of  the  converter 
was  found  to  be  negligible.  Any 
slight  residual  drift  during  the  day 
could  readily  be  compen.sated  by  ad¬ 
justing  the  fine  tuning  control  on 
the  vhf  receiver. 

Technically,  this  experiment  con¬ 
firms  the  feasibility  of  uhf  televi¬ 
sion  broadcasts  over  an  area  of  near 


line-of-sight  conditions.  Three  of 
the  receiving  antennas  were  ac¬ 
tually  below  line  of  sight.  Consid¬ 
erable  effort  was  required  to  ob¬ 
tain  satisfactory  pictures  but  the 
pictures  finally  received  were  of 
excellent  quality  and  entirely  free 
of  multipath  effects. 

Much  of  the  difficulty  encount¬ 
ered  will  be  automatically  elimi¬ 
nated  when  stations  have  an  ef¬ 
fective  radiated  power  of  1,000  kw 
instead  of  the  4.5  kw  used  for  this 
experiment.  As  the  art  advances, 
noise  figures  will  almost  certainly 
improve  with  the  resulting  effect 
being  the  same  as  a  further  in¬ 
crease  in  erp.  There  will  always  be 
fringe  areas  and  it  is  anticipated 
that  under  these  adverse  condi¬ 
tions,  home  installations  will  pre¬ 
sent  somewhat  more  of  an  engineer¬ 
ing  problem  than  is  currently  true 
of  fringe  area  vhf  installations. 


(1)  Bnxineprinx  Staff  of  Vartan  Asso- 
clatea,  Hlgh-Power  UHF-TV  Klystron, 
Rlbctronics,  *4,  p  117,  Oct.  1951. 


Interesting  design  factors  are  il¬ 
lustrated  in  the  circuits  of  two 
high-voltage  power  supplies  de¬ 
veloped  by  North  American  Philips 
Company,  Inc.,  Mount  Vernon,  N.  Y. 

Figure  1  shows  the  first  supply 
under  discussion.  This  circuit  was 
originally  designed  for  the  3NP4 
picture  tube  and  has  an  output  of 
25  kv.  Basically,  the  supply  is  an 
interrupted  r-f  oscillator  with  a 
rectifier-tripler  combination.  The 
r-f  oscillator  is  pulsed  by  a  block¬ 
ing  oscillator  at  1,000  cycles. 

Damped  wave  trains  set  up  by 
the  triggering  action  have  a  fre- 


I’oHPr  Sii|i|>lit‘s 

(luency  of  approximately  25  kc. 
These  wave  trains  result  from  the 
shock  excitation  of  a  circuit  con¬ 
taining  a  low-loss  step-up  transfor¬ 
mer  with  a  peak  r-f  output  of  about 
8.5  kv.  This  peak  output  is  tripled 
and  rectified  by  three  EY51  tubes 
which  derive  filament  power  from 
separate  transformer  winds. 

Transformer  Design 

Functioning  of  the  transformer 
was  made  possible  by  designing  it 
with  a  Ferroxcube  core  and  a 
molded  enclosure  of  the  same  ma¬ 
terial.  Regulation  of  the  output 


was  accomplished  by  coupling  an 
additional  winding  to  the  high- 
voltage  transformer.  The  rectified 
and  filtered  output  of  this  winding 
controls  bias  on  the  driver  tube 
which  has  the  primary  of  the  high- 
voltage  transformer  as  its  plate 
load. 

Power  input  for  the  circuit  con¬ 
sists  of  a  6.3-v  heater  supply  and  a 
350-v  d-c  source  with  a  capacity  of 
approximately  55  ma.  The  char¬ 
acter  of  the  circuit  permits  varia¬ 
tion  of  the  350-v  supply  to  an  extent 
without  interfering  with  operation. 
This  makes  it  po.ssible  to  control 


FIG.  1  Schematic  diagram  oi  the  oil-immaried  hiqh-Tohaqe  supply  FIG.  2- -Schematic  oi  second  supply  iiee  irom  cm  oU  dielectric 
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come  /r  n  6  1 1  P  0  T 

jvr  the  largest  selection  of 

single  turn 

precision  potentiometers 


The  time  engineering  know-how  ind  precision 
manuficturing  facilities  that  have  made  Heupot  the  world’s 
largest  manufacturer  of  muhi-turn  potentiometers,  have  also 
established  its  leadership  in  the  design  and  production  of 
high  precision  smg/e-tum  potentiometers.  Th^  single-turn 
units  arc  built  with  the  same  infinite  care ...  on  the  same 
types  of  specially-designed  equipment ...  by  the  same  highly 
trained  personnel  that  have  made  Helipot  multi-turn  poten¬ 
tiometers  the  world’s  standard.  Result—*  wide  selection  of 
single-turn  potentiometers,  available  in  volume,  built  to  the 
highest-possible  standards— of  mass-production  economies! 

Most  of  the  units  shown  at  ri^t  are  readily  adapt¬ 
able  to  special  requirements -servo  mountings,  ball  or  sleeve 
bearinp,  ganged  assemblies,  single  or  double  shaft  exten¬ 
sions,  taps  spot-welded  to  a  single  turn  of  winding  at  virtually 
any  desired  point,  and  many  other  optional  features  to  meet 
the  needs  of  your  applications. 

So,  no  matter  what  your  requirement  in  precision 
potentiometers,  bring  it  to  Helipot! 


A  *•*■*•  r — tias*T-*Trrn  spit 


Duodials 


application 


Duodial  turn-indicating  knob-dials  are  ideal 
for  Helipots  and  other  multi-turn  applica¬ 
tions.  Available  in  a  wide  range  of  sizes  and 
turns  ratios  . . . 


MODEL  RAi 

Th*  beautiful  new  10  turn  Preci¬ 
sion  Duodial  with  a  "feel"  and 
appearance  that  iidd  distinction 
to  the  fiitest  instrument  panels. 
Features  excellent  readability, 
positive  locking  lever,  easy  as¬ 
sembly.  Available  in  I0;1  ratio 
only. 

MODEL  Rl 

Standard  2"  Duodial  in  10:1, 
15:1,  25:1,  40:1  turns  ratios  for 
various  Helipot  ranges,  locking 
device,  if  desired. 

MODEL  Wl 

Large  4V'  Duodial  for  primary 
control  applkatiens.  Easy  to  od- 
just  and  read.  Finger  hole  for 
rapid  rotation.  Available  in  turns 
rarios  of  10:1, 15:1,  25:1,  40:1. 


MoAot  L  bve  bosblng  atunnllng, 

iii»  olao  vo  WaziBfa’.L  .-t^  soevo 
nssantInM  bail  fcnnfAgs.  AH  ore 
gsagnblg  to  E  sneHasn.  soctione 
phaneaUa  aflar  naMdtlpSs  wlHiln 
IDtmf  nHnr  taaigpst.* 

EMMML  I  or  MA4l 

tiaineter  with  ball  bearings  as  a 
standUed  feataro— also  versatile 


tecnal  brackets  or  clamps.  Many 

MOMl  •  a  VM  'HUDi 

A  campact,  single-turn  precision 
poSenttemeter— lew  In  price,  extra 

mote  pesttioning  and  IniEcssting  In 
aircraft  appEcateni  new  oho  treed 
for  general  instrementatian  and 
serva  msrhnnismi.  Continaaos  540* 
retotlan.  In  certain  resistance  vabroe 
ie  excellent  for  bigk  tsmpsrntare  op- 
plicotions— at  ambient  tempsiatersi 
os  high  os  li5*C.  under  certain 


miniatiri 


EMOII.  f  1WTTORQW  I 

(ifr-  RU4t  I 

A  mlnlotari  ubro  lew  tergue  anil  1 
for  gaUed  mieellee  and  aviation  < 

bearings,  bighset  poeeible  precisian 
and  gnoRly,  leng  Me,  rugged  do- 

pend^lEty.  Length  o^  25/12"— 
weight  enly  0.54  ax.— itertlng  tergge 
only  0.005  ox.  fat.,  when  tpacMod— 

phnseoble  te  within  1*.  On  vthra- 


wilhtleed  Fregaencies  0  to  2000 
s.p.e.  In  1  pteeiee,  aecelerotions  up 
to  20  0*0  for  periods  te  1  hr.* 


See  your  nearest  Helipot  Representative  for 
complete  details.  Or  write  direct! 


THE  LARORATORY  MEUROT 


(MODEL  T-I0)i 


turn  Hulipoty  ' 

Duodial  ond  3* 

combined  in  a  hond*  T 
torn#  wolnut-cacod 
unit  idool  for  lobo- 
rotory  and  inttruc- 

tiofi  purpo«o«.  Simplifiot  making  ond  changing 
tKporimontol  circuift.  Mort  compoct  and  5  timo« 
foftttr  to  Mt  then  docodo  boxot.  Linoority  0.1%* 
Powtr  Rating  5  wotH,  Stondord  Rutisfanco  Rongot 
100  to  100,000  ohm«'>oth«rt  on  ordor. 


Uolinnt  V 

neiipOT  co.Pon.T.onV 

,  CALIFORNIA  f  ltd.  Terem.  — -  - 

r  Ce„  New  1 


TNI 

SOUTH  PASAOINA  2 


Terh  City  lA  (IE.  WHM). 


THE  FROM  COVER 


The  tube-controlled  millinK  machine  shown  in  the  cover  and 
accompanying  photographs  comprises  a  converted  28-inch 
Cincinnati  Hydro-Tel  and  a  director  containing  250  electron  tubes 
and  175  relays.  The  contouring  equipment  removed  from  the  miller 
has  been  replaced  by  three  .servomechanisms  that  move  the  table, 
cross  slide  and  spindle  head. 

The  director  consists  of  a  data-input  system  that  operates  from 
the  pattern  of  holes  punched  in  a  paper  tape,  a  data-interpreting 
system  and  a  set  of  three  decoding  servomechanisms.  Directions 
punched  into  the  tape  are,  therefore,  converted  into  shaft  rotations. 
Checking  pul.ses  are  fed  back  from  the  rotating  shafts. 

The  so-called  numerical  control  technique  used  in  this  .system  is 
particularly  attractive  for  machine-tool  applications  in  that  the 
numerical  instructions  may  be  of  unlimited  precision. 


nominal  output  voltage  for  different 
applications.  Normal  output  is  ap¬ 
proximately  25  kv  with  a  capacity 
of  200  microamperes.  Regulation 
is  about  600  volts  from  no  load  to 
full  load. 

The  output  curve  for  the  supply 
is  such  that  voltage  falls  off  rapidly 
after  the  maximum  output  current 
is  reached.  This  was  a  deliberate 
part  of  the  design  to  protect  the 
tube  and  to  afford  some  measure  of 
safety  to  personnel.  Output  is  ob¬ 
tained  from  a  shielded  high-voltage 
lead  with  a  connector  which  in¬ 
corporates  a  one-megohm  resistor 
for  additional  protection. 

All  of  the  high-voltage  circuits 
are  housed  in  an  oil-filled  metal 
container.  This  includes  the  high- 
voltage  transformer,  the  EY51 
tubes  and  the  filter  capacitor.  The 
metal  container  measures  S  by  3  by 
31  in. 


Although  no  field  complaints  were 
encountered  due  to  presence  of  oil 
in  the  unit,  it  was  considered  ob¬ 
jectionable  by  the  Underwriters 
Laboratories,  so  a  new  design  was 
developed. 

New  Supply 

The  second  high-voltage  unit  is 
completely  free  from  oil  dielectric 
but,  of  necessity  is  somewhat 
larger.  Electrical  characteristics 
are  practically  the  same  as  for  the 
oil  immersed  unit  since  the  device 
was  designed  primarily  to  supply 
anode  voltage  to  the  same  tube. 

The  r-f  oscillator  in  the  new  cir¬ 
cuit,  Fig.  2,  is  continuous  in  its 
operation  at  approximately  28  kc. 
The  ferroxcube-core  transformer 
was  used  again  both  to  supply 
coupling  from  oscillator  plate  to 
grid  and  to  step  up  the  r-f  output 
to  a  peak  value  of  approximately 


12.5  kv.  This  is  then  rectified  and 
doubled  to  furnish  approximately 
the  .same  output  as  that  obtained 
from  the  previous  unit 

With  regulation  circuits  working, 
potential  varies  about  600  volts  be¬ 
tween  no  load  and  full  load  of  200 
microamperes.  This  is  accompli.shed 
by  means  of  a  loss  circuit  in  which 
a  triode-connected  6V6GT  is  coupled 
to  the  r-f  transformer. 

Adjustment  of  coupling  and  plate 
current  reduces  no-load  voltage  to 
a  desired  value.  Rectified  output 
current  flows  through  a  resistor  in 
the  grid  circuit  of  the  regulator 
tube.  As  output  current  increases, 
bias  on  the  regulator  is  increased 
until  the  tube  cuts  off  at  a  desired 
value  of  load  current.  Above  this 
value,  the  power-supply  unit  oper¬ 
ates  on  an  unregulated  curve. 
Where  very  close  regulation  is  re¬ 
quired  for  a  specific  purpose,  it  is 
not  difficult  to  choo.se  tubes  which 
make  the  curve  flat  from  no  load  to 
full  load. 


.\ll-Trio<le  Electronic  Switch 

By  Charles  W.  Spindler,  Jr. 

Engineerino  Department 
heeda  and  Northmtp  Co. 
Dhilndelphia,  Pa. 


In  the  course  of  investigation  of 
servo-.systems,  a  need  was  felt  for  a 
simple  low-gain  electronic  switch  to 
allow  the  simultaneous  observation 
of  two  signals.  The  following  cir¬ 
cuit  has  proved  satisfactory  for  the 
purpose  and  may  be  refined  by  the 
addition  of  amplifier  stages  to  ex¬ 
tend  its  range  of  application. 

The  heart  of  the  unit  is  a  cathode- 
coupled  gate  circuit.  Fig.  1,  which 
uses  a  high-mu  tube  (Fu  and  V,,) 
as  an  amplifier,  cathode-coupled  to 
a  high-g,  tube  (Fu  and  F,,).  If 
the  grids  of  F,  are  R-C  coupled  to 
opposite  plates  of  a  free-running 
multivibrator  (F,j  and  F„)  the  two 
halves  of  F,  will  be  alternately  cut 
off  and  driven  to  a  high  level  of 
current.  As  a  result  of  this  high 
level  of  current,  the  voltage  on  the 
common  cathode  resistors  is  more 
than  enough  to  cut  off  the  high-mu 
tubes. 

When  Fu  and  F,,  are  cut  off  by 
the  multivibrator,  the  amplifiers  op¬ 
erate  as  current-feedback  circuits; 
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rectsion 


Manufacturers  of  Precision  Engineered  Prcxlucis, 
*Lcar  has  pioneered  in  the  miniaturisation 
of  aviation  instruments  since  1930. 

Lear  designed  and  pnxluced  automutie  pilots 
.  have  been  accepted  for  use  in  jet  fighter  planes 
as  in  commercial  aircraft  for  single  engine  or 
t/Kki  engine  airplanes.  The  Lear  .-Xutomatic  Pilot 
pr^anj^^Approach  (Coupler  permits  safe  landings 
'  desfi^-*extremc  weather  or  visibility  conditions. 


1  J  Miniature  Preriaion  Bearings 

y  incorjiorated,  arc  the  originators  and  pioneer  manufacturers  of  radial 
ball/t)eai  ings  in  miniature  sizes.  For  and  with  Lear,  MPB  designed  the  first 
miniature  flange  l>earings  and  has  supplied  many  thousands  of  this  and  addi- 
titAial  types. 

.\«pionecr  in  other  designs  and  dimensions  now  being  internationally  stand¬ 
ardized,  MBBt,  has  also  originated  many  precision  manufacturing  techniques. 
High  sjKcd  Irorc'gtinding  was  first  cxplorc-d  and  finally  perfected  in  this  plant. 
For  nearly  ten  ycars%this  recently  publicized  method  has  been  standard  practice 
at  MPB.  In  fact,  thd  original  concept  of  practically  every  development  in  this 
field  has  been  by  MPB. 

Regularly  sy^r^lied  in  more  than  120  ty|x;s,  sizes,  and  materials,  from  1/10" 
to  7/lti".  iif^cial  designs  arc  supplied  where  specifically  indicated.  They  arc  fully 
ground,* *lap|)cd,  honed,  and/or  burnished  to  ABEC  5  tolerances  or  better. 

,MPB  ball  bearings  have  been  installed  in  more  than  a  million  precision 
nft.'chanisnis.  Design  engineers  are  assured  of  full  cooperation.  Write,  requesting 
fiatalog  52B-shows  complete  range  and  selection  data- engineering  sheet  E  II 


Quality  improvement,  continued  thru  an  extensive  expansion 
program  has  prompted  a  demand  greater  than  ever.  Enlarged 
facilities  however,  and  newest  exclusive  processes  will  soon 
enable  ui  to  serve  you  better  than  ever. 


iniature  precision  Bearings 

Incorporated  Keene,  New  Hampshire 


utte 

apace 

weight 

friction 


>reei$ionisl»  to  the  tVorlH's 
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FIG.  Schematic  diagram  of  the  electronic  twitch 


in  this  way,  square  waves  are  gen¬ 
erated  by  thje  gate  circuits.  The 
level  of  the  positive  half  cycle  is  de¬ 
termined  by  the  plate  supply  voltage 
and  is  constant.  The  level  of  the 
negative  half  cycle  is  set  by  the 
grid-cathode  voltage  of  the  ampli¬ 
fier  tube  at  that  time. 

Square  waves  generated  by  the 
two  gating  circuits  are  180  deg  out 
of  pha.se  and,  if  the  amplitudes  are 
made  different,  linear  mixing  will 
result  in  a  square  wave  in  which 
the  level  of  the  positive  half  cycle 
is  fixed  by  the  input  to  one  gate  and 
the  negative  by  that  on  the  other 
gate. 

To  achieve  the  decoupling  neces¬ 
sary  for  mixing,  outputs  of  the  two 
gates  are  fed  to  cathode  followers 
Vu  and  V,,.  Signals  from  the 
cathode  followers  go  to  biased  clip¬ 
pers  in  which  the  clipping  levels 
are  adjusted  by  potentiometers. 
Since  the  clippers  remove  only  the 
positive  portion  of  the  waves,  only 
the  peak  amplitude  is  affected  and 
the  variations  on  the  negative  part 
are  undisturbed. 

Passing  the  outputs  of  the  clip¬ 
pers  through  a  mixing  circuit  re¬ 
sults  in  a  square  wave  which,  when 
applied  to  an  oscilloscope,  shows  a 
reproduction  of  the  input  signals  to 
the  electronic  gate  unit.  Spacing  of 
the  traces  may  be  adjusted  by  vary¬ 
ing  the  relative  peak  amplitudes  of 
the  individual  gating-circuit  out¬ 
puts  by  using  the  potentiometers  in 
the  clipping  circuits. 


R,  R,  I  00 

- id' 


I  IN3< 


Negative  d-c  voltage  developed  by 
a  rectifier  in  the  output  of  this  net¬ 
work,  Fig.  1,  is  used  as  hold-off  bias 
on  the  thyratron  grid,  so  that  when 
the  combination  of  grid  and  fixed 
cathode  bias  voltages  becomes  a 
minimum,  the  tube  will  fire.  An 
a-c  anode  supply  is  used  for  the 
thyratron  in  order  that  the  grid 
may  retain  control  of  the  tube. 

Because  of  the  difficulty  in  ob¬ 
taining  the  same  attenuation  from 
a  parallel-T  network  at  all  null  fre¬ 
quencies,  the  network.  Fig.  1,  was 
designed  to  present  a  constant  in¬ 
put  impedance  to  the  phototube  at 


The  unit,  exclusive  of  power  sup¬ 
ply,  was  built  on  a  5  by  4  by  3-in. 
box  and  the  output  terminated  in 
banana  plugs.  The  unit  is  arranged 
so  that  it  plugs  directly  into  and  is 
supported  by  the  input  terminals  of 
the  oscillo.scope. 

Spee<l-Seii!*iiif'  Rt'lay 

By  John  H.  Porter 

Office  of  Naval  Inspector  of  Ordnance 
Rocheeter,  New  York 

For  a  certain  laboratory  applica¬ 
tion,  it  was  desired  to  develop  a  re¬ 
lay  which  would  trigger  an  external 
circuit  at  certain  predetermined 
speeds  of  a  motor.  The  motor  speed 
is  sampled  photoelectrically  by  light 
bands  on  the  shaft  and  the  result¬ 
ing  alternating  voltage  fed  to  a 
thyratron  through  an  adjustable 
frequency  sensitive  network. 


FIG.  2 — Ralotiva  output  tb  inquency 
for  ciileient  copacitoi  values.  All  C't 
are  in 


all  such  frequencies  considered.  At 
balance 
/  =.  l/2v/t.C, 

and  the  usual  design  equations  hold 

R,  =  2R^ 

C\  =  2C, 

If  the  network  is  terminated  in 
a  sufficiently  high  impedance,  in 
this  ca.se  10  megohms  shunted  by  a 
crystal  rectifier,  the  input  imped¬ 
ance  can  be  approximated  by 


6.500-  I 

OHM  I  r - external 

REL»-A— ^  CIRCUIT 


FIG.  1 — Schematic  diagram  oi  the  speed-sensing  relay  circuit 
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Tbm  ceramics  with  the  ^*miIlioa  dollar**  body!  Even  the  body  is  made 
by  C-D,  in  the  newest,  most  modern  ceramic  body  plant  in  the  world.  You'll  be 
as  thoroughly  "sold"  on  C-D  ceramics  as  you  are  on  C-D  Dykanols*,  micas  and 
electrolytics.  Write  for  Engineering  Bulletins  to;  Dept. K-1 12,  General  Offices. 
Comell-Dubilier  Electric  Corp.,  South  Plainfield,  New  Jersey. 

CORNELL-DUBILIER 

r-,  ivorld's  largest  manufacturers  of  capacitors 


)  C***»»*OGf.  •  PBOviniNfC. 


•  ruQUAt  n.  c  •  su0S«pi*i»v 
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i 

coaxial  cables  , 

I-  ■ 


Table  I — Component  Values 
vs.  Frequencies 


Freq. 

(cps) 

Ri 

«» 

C, 

(mmO 

C’a 

(iJuf) 

26U 

669K 

.T33K 

900 

1,«00 

400 

669K 

333K 

600 

1,200 

600 

669K 

333K 

400 

»00 

900 

669K 

3.33K 

26.> 

530 

ELECTRONS  AT  WORK 


(continued) 


you’ll  get  a  better  cable  u+w 


Amphenol.  Evei  y  stage  of  cable  manv 


from  the  testing  and  selection  of  raw  matei  i 


through  to  the  final  loading  and  shipping. 


done  by  Amphenol’s  experienced  workers  in 


Amphenol  s  own  modern  cable  plant  under 


the  watchful  eye  of  Amphenol  s  technicians 


and  engineers.  There  is  no  opportunity  for 


outside  errors  to  creep  in. 


Amphenol  RG  coaxial  cables  are  available 


with  either  high  quality  polyethylene  or  Tef 


Ion  dielectric.  The  polyethylene  cables  are 


jacketed  with  tough,  weatherproof  vinyl  to 


military  specifications.  The  Teflon  dielectric 


type  cables  have  an  outer  covering  of  silicone 


varnish  impregnated  glass  fibre  for  high 


temperatui'e  applications  up  to  500°F.  These 


Amphenol  cables  satisfy  every  environmental 


need  for  military  and  civilian  use  from  the 


Arctic  to  the  Tropics. 


Amphenol  solid  dielectric  coaxial  cables  are 


providing  the  best  in  RF  transmission,  with 


out  maintenance  expense,  in  communication 


service  everywhere! 


A  few  of  the  popular  sizes  of  Amphenol  RG/ Coaxial  Cables 


AMPHENOL 

NUMBER 

NOMINAL 

IMPEDANCE 

NOMINAL 

O.D. 

DIELECTRIC 

MATERIAL 

21-441 

50  ohm 

.160 

Polyethylene 

21-024 

53.5  ohm 

.195 

Polyethylene 

21-025 

73  ohm 

.242 

Polyethylene 

21-026 

93  ohm 

.242 

Polyethylene 

21-004 

52  ohm 

.405 

Polyethylene 

21-013 

52  ohm 

.870 

Polyethylene 

21-250 

50  ohm 

.425 

Teflon 

21-382 

50  ohm 

.195 

Teflon 

This  plastic  cable  and  connector  selector  is  I 
designed  to  help  the  engineer  or  designer  to 
choose  the  profter  cable  or  combination  of  S 
cabfe  and  connector.  Listed  on  this  selector 
are  sereral  hundreds  of  cables,  connectors 
and  combinations.  This  handy  selector  will 
be  furnished  at  no  charge  to  designers  and 
engineers  u’orking  with  radio  frequency  ca¬ 
bles  and  connectors.  Address  your  request  on 
your  comjMiny  letterhead  toDeiMrtment  I3L. 

AMERICAN  PHENOLIC  CORPORATION 
1*30  SOUTH  S4TH  AVINUE  •  CHICAGO  SO,  ILIINOIS 


y  ^  (K|_+  ^Ci)  (Kl  +  A'rji _ 

(Hi  +  .Yci)  +  (Hi  +  An' 

Making  the  proper  substitutions 
from  the  balance  equations 


An  input  impedance  of  500,000 
ohms  was  chosen  for  this  circuit, 

■  and  Table  I  shows  the  values  of  R 
\  and  C  used  for  the  various  null 
j  frequencies  to  be  encountered. 

!  The  network  sensitivity  with  sil- 
I  ver  mica  capacitors  is  such  as  to 
1  produce  a  d-c  voltage  of  approxi- 
,  mately  0.1  volt  at  a  frequency  5 
!  percent  from  any  chosen  null.  Se- 
I  lectivity  is  .shown  on  the  curves  of 
Fig.  2. 

I  A  slight  amount  of  phase  shift  is 
i  obtained  on  the  fixed  cathode  bias 
by  the  R-C  grid  network  to  increase 
the  sensitivity  of  the  grid  to  small 
changes  in  the  negative  d-c  from  the 
parallel-T.  A  delay  network  is 
shown  in  the  anode  circuit  of  the 
thyratron.  Fig.  1,  to  keep  the  tube 
from  firing  at  zero  speed.  This  de¬ 
lay  is  initiated  by  the  motor  start- 
.  ing  switch. 


Design  of  SIug-Tuneil 
Superheteroilyne  Receivers 

By  Philip  S.  Wessf.ls 

Electronics  Engineer 
Guided  Missile  Dfi^iAion 
Consolidated  Vultee  Aircraft  Corp. 

San  Diego,  Calif, 

Miniaturization  of  receiver  com¬ 
ponents  has  made  the  iron-core 
tuning  unit  a  necessity  in  the  con¬ 
tinuously  tuned  superheterodyne 
front  end.  Some  developments  in 
experimental  technique  that  proved 
of  considerable  value  are  presented 
in  this  article. 

In  the  absence  of  external  in¬ 
fluences,  such  as  tickler  coils  and 
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Kodak  Contour  Projector 


parts,  simple  parts  or  complex  parts  with  many 
dimensions,  a  Kodak  Contour  Projector  will  do 
the  job  quickly,  completely,  and  accurately.  The 
operator  can  work  in  a  lighted  room  unham¬ 
pered  by  hoods  or  curtains.  And  little  training 
is  required  to  get  the  work  out  in  a  hurry. 

For  rapid,  routine  inspection  and  adjustment 
work,  the  economical,  stripped-down  Kodak 
Contour  Projector,  Model  3,  will  meet  your  re¬ 
quirements.  For  toolroom  measurement,  the 
versatile  Model  2A  is  what  you  need.  In  your 
area  there  is  an  experienced  field  engineer  who 
will  be  glad  to  discuss  your  own  particular 
problems.  You  can  get  in  touch  with  him  by 
writing  Eastman  Kodak  Company,  Industrial 
Optical  Sales  Division,  Rochester  4,  N.  Y. 


This  starter  switch  for  a  refrigerator  motor  pre¬ 
sents  a  tough  assembly  and  inspection  problem. 
The  springs  must  be  accurately  bent  and  ad¬ 
justed  by  hand — tolerances  are  close. 

With  the  Kodak  Contour  Projector  the  whole 
operation — bending  and  checking — may  be 
done  at  the  same  time  and  under  the  magnifi¬ 
cation  that’s  most  convenient. 

Since  the  Kodak  Contour  Projeaor  has  pro¬ 
visions  for  surface  illumination  from  the  same 
lens  that  picks  up  the  image,  every  detail  of  the 
switch  is  shown  on  the  screen.  A  45°  mirror 
permits  the  part  to  be  mounted  flat  for  easy  ac¬ 
cessibility.  Both  to  adjust  the  part  and  check 
tolerances,  the  operator  simply  compares  the 
magnified  image  with  a  chart-gage  laid  on  the 
bright  screen. 

Whether  your  interest  is  in  large  parts  or  small 


the  KODAK  CONTOUR  PROJEGOR 


A  n«w  sound  movio  shows  how  to  simplify  complox  Inspoction  prob* 
loms.  W«'ll  toll  you  how  to  got  it  for  a  showing. 
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PERMAHENT  MAGNETS 


INDIANA 

PERMANENT 

MAGNETS 


ON  CATALOG  MAGNETS 
Writ*  for  thii  handy  reference  book  full  of 
detailed  permanent  masnet  information.  Aak 
for  Catalo3  No.11. 

MATERIALS 

Indiana's  wide  variety  of  masnet  alloys 
permits  precise  selection. 

HVELUX  Alnico  V  Cunieo 

Cast  Alnico  Chrome  Steel 

Sintered  Alnico  Cobalt  Steel 

Cunife  Tungsten  Steel 

FOR  ALL  APPLICATIONS 

Indiana  Permanent  Magnets  provide  uniform 
high  energy  for: 

RADAR  MAGNETRONS 

All  types  and  sizes,  horns,  "U’s"  and  “E's". 
Indiana  quality  insures  a  strong,  uniform 
magnetic  field. 

LOUDSPEAKER  MAGNETS 

Indiana  Hyflux  Alnico  V  speaker  magnets 
offer  a  guaranteed  energy  product  of  5V4 
million  Brimax  as  contrasted  with  an  industry 
minimum  of  4’/^  million. 

MAGNETS  FOR  METERS, 
INSTRUMENTS  AND  CONTROLS 

A  complete  variety  for  ammeters,  indicating 
instruments,  galvanometers,  switches,  etc. 

TV  FOCUS  COIL  MAGNETS 
All  types  and  sizes  of  segmented  rings,  thin 
wall  rings,  etc.  for  focus  coils,  ion  traps  and 
centering  devices. 

MAGNETS  FOR  MOTORS. 

GENERATORS  AND  MAGNETOS 

Rotors  and  assemblies  in  all  grades  of  Alnico. 

SEPARATOR  MAGNETS 

Magnets  for  all  types  of  industrial  processing 

.  .  .  from  pulley  separators  to  can-making 

machinery. 


All  materials  •  •  •  all  sixes  •  •  •  all  shapes  •  •  • 

Look  to  INDIANA  for  quality  permanent  magnets  —  for  skill 
in  manufacture  —  for  cost-cutting  engineering  aid.  Strict  super¬ 
vision  in  every  step  of  production  is  your  assurance  of  exact 
magnetic  and  mechanical  characteristics. 


Complete  Engineering  Service 


Indiana  offers  a  complete  engineering  service  to  help  select 
the  best  ptermanent  magnet  for  your  application.  Backed  by 
years  of  research  and  experience  gained  in  the  development 
of  thousands  of  magnetic  designs,  Indiana  ertgincers  have  the 
“know-how”  to  select  the  best  permanent  magnet  material 
and  to  properly  design  the  magnet.  This  service  involves  no 
obligation  on  your  part. 


Sales  Offices  Coast  to  Coast 


Boston  IS,  Mass.,  Park  Squaro  BuHdlnf 
Chicato  2,  IN.,  6  North  Michlian  Avonuo 
Clovoland  14,  Ohto,  Hippodroino  Buiktinf 


Now  York  17,  Now  York,  SI  East  42nd  St. 
Philadolphla  7,  Pa.,  Roal  Esbto  Trust  Bld|. 
Rochostor  4,  Now  York,  SIbloy  Towor  Bld|. 


Los  AnfNes  IS,  Calif.,  1IS1  S.  Broadway 
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teamed  in  100-milliwatt  tubeless  amplifier 


ELECTRONICS  — Novembef,  1952 


General  Electric  engineers  at  Electronics  Park, 
Syracuse,  have  developed  a  new  tubeless  audio 
amplifier  circuit  that  utilizes  three  junction  transis¬ 
tors  and  three  Tantalytic  capacitors. 

Although  still  experimental,  this  3-stage  amplifier 
promises  significant  advances  in  miniaturized  equip¬ 
ments.  It  has  a  power  output  of  100  milliwatts  -less 
than  10'  c  distortion  -  and  a  power  gain  of  70  db. 


Tantalytic  capacitors  were  a  “natural”  for  inter¬ 
stage  coupling  in  the  circuit  because  of  their  small 
size,  large  capacitance  and  low  leakage  current.  They 
match  the  transistors  in  ruggedness  and  long  operating 
life.  And  they  will  operate  over  a  wide  temperature 
range  (  —  55°C  to  -t-85°Cwith  at  least  65%  capacitance 
at  —  55°C).  Other  features  include  light  weight,  long 
shelf  life,  and  hermetic  sealing. 

If  you  have  a  capacitor  application  where  you 
need  small  size  and  superior  pjerformance,  it  will  p>ay 
you  to  investigate  Tantalytic  capacitors.  They’re 
available  in  polar  and  non-polar  construction  and  in 


ratings  from  175  muf  at  5  VDC  to  12  muf  at  150 
VDC.  For  additional  information  use  the  convenient  f 
coupon  below.  7 

General  Electric  Company,  Schenectady  5,  New  York. 


ComfMny 


0*ffi«r«l  O^ctrlc  €•.,  Sactlon  A  407-313 
Sch«n*<to4y  5,  N«w  Vork 


G*nH«m«n:  Pt«ate  m«  a  copy  of  your  fruo  ftulUtinft) 
□  OEC-303  and  OER-451  "Tonlolytlc  Capocilors*' 

O  ECO-1  "Gormanium  Trontittort'' 


I 


FOE, 

ELECTHOITIC 

C0U1TTEE,S! 


(/tvision  of  BECKMAN  INSTRUMENTS  INC 

2200  WRIGHT  AVENUE  .  RICHMOND,  CALIFORNIA 
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FIG.  1 — Graph  ior  predicting  frequency 
ratios  obtained  by  plotting  right  side 
of  Eq.  1  in  text  Tersus  coil  diameter 


antenna  coupling  circuits,  two 
slug-tuned  coils  with  their  associ¬ 
ated  capacitors  can  be  made  to  tune 
with  a  constant  frequency  differ¬ 
ence  within  reasonable  limits  by  a 
simple  adjustment  of  their  diam¬ 
eters  to  give  the  proper  frequency 
ratio  to  each  unit. 

If  the  tuning  range  of  the  low- 
frequency  unit  is  to  be  f,  to  /,  giv¬ 
ing  a  ratio  of  /://i,  then  the 
high-frequency  unit  will  tune  over 
the  range  of  /,  -I-  /  to  /,  -f  /  giv¬ 
ing  a  ratio  of  (/,  -f  /)/(/,  -f-  f) 
where  /  is  the  constant  difference 
frequency,  or  i-f  frequency,  to  be 
maintained. 

It  has  been  .shown  that  the  in¬ 
ductance  ratio  obtainable  from  a 
powdered-iron-core  coil  is  given  by 

ii/L,  =  <P/D^  (m'  -  1)  +  1  (1) 

where  L.  is  the  inductance  without 
iron,  •/  is  effective  permeability 
of  iron,  d  is  core  diameter,  D  = 

P'  ^  ,  Di  is  outer  diameter  of 

winding  and  D,  is  inner  diameter 
of  winding. 

When  ix'  is  relatively  large  and 
d*//)’  does  not  differ  greatly  from 
unity,  it  is  apparent  that  the  in- 


BLJIkINTED  readout  for  high  speed  electronic  counters  is  now 
available  at  low  cost  as  a  standard  BERKELEY  product!  This  Digital 
Recorder  provides  a  direct  means  of  permanently  recording  sequential 
count  information  in  arabic  numeral  form  on  a  standard  adding  ma¬ 
chine  tape.  It  is  designed  to  operate  from  electronic  counters.  Time 
Interval  Meters,  Events-per-Unit-Time  Meters,  nuclear  scalers,  and 
other  electronic  totalizing  devices.  Most  standard  BERKELEY  instru¬ 
ments  now  in  use  can  be  readily  adapted  for  operation  with  the 
BERKELEY  Series  1550  Digital  Recorder,  thus  eliminating  the  need 
for  purchase  of  new’  counting  equipment. 

^^ries  1550  is  composed  of  a  Read¬ 
out  unit  and  a  Printing  RicokK  r.  The  first  unit  consists  of  a  bank  of 
readout  decimal  counting  units  essentially  paralleling  the  totalizing 
function  of  the  basic  counting  instrument  from  which  they  operate, 
and  a  selecting  relay  matrix  to  channel  information  from  the  counting 
circuit  to  the  Printing  Recorder.  This  second  unit  presents  a  sequence 
of  total  counts  in  direct  reading  digital  form  on  a  standard  adding  ma¬ 
chine  tape. 

Electronic  Counter  and  Digi¬ 
tal  Recorder  then  consists  of  three  elements;  a  suitable  electronic 
counting  device.  Readout  unit,  and  Printing  Recorder.  The  latter  two 
elements  comprise  the  complete  Digital  Recorder.  Under  certain  con¬ 
ditions  a  special  modification  of  the  system  will  permit  original  count 
information  to  be  channeled  directly  into  the  Readout  unit,  thus  elimi¬ 
nating  the  need  for  a  separate  electronic  counter. 


counting  period  determined  by  the 
<^>uro€teristic»  of  the  boslc  counting  instrument.  Maximum  cycling  rote:  1  printout  every 
second.  Indicating  capocities  3,  4,  5  or  6  columns.  Reodout  Unit— 20^4"  x  x  15" 

cabinet,  wt.  60  lbs.,  standard  19"  relay  rock  panel.  Printing  Recorder— 714"  x  8’4"  x 
14'4"  cabinet,  wt.  20  lbs.  Price,  Digital  Recorder,  Model  1553  (3-column),  $1050;  Model 
1554  (4  column),  $1125;  Model  1555  (5-column),  $1200;  Model  1556  (6-column),  $1275, 
f.o.b.  factory. 

Please  request  Bulletin  1011 


FREQUENCY  RATO 


FIG.  2 — Frequency  ratio  Teriui  L../L, 
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PROBLEM:  To  perform  vibration  tests 
to  MIL-E>5272  specificotion. 


SOLUTION:  The  MB  Model  C-25 
Vibration  Exciter  rated  at  2500  lbs.  force. 


Shake  testing  gives  a  quick  method  of  devel¬ 
oping  a  product  to  withstand  vibration.  Such 
testing  is  vital  for  military  equipment  —  and  a 
good  idea  for  any  product.  To  meet  this  need, 
iMB  has  applied  its  specialized  vibration  engi¬ 
neering  to  develop  a  range  of  shakers  in  various 
ratings  for  testing  everything  from  electron 
tubes  to  airframes. 

The  big  C-25  model  illustrated  develops 
large  “brute  forces”  to  satisfy  specification 
MlL-E-5272.  It  has  heavy  duty  capacity  for  a 
wide  range  of  work,  including  fatigue  testing. 
It  features  accurate,  continuous  control  of 


force  and  frequency.  Its  control  panel  is  avail¬ 
able  with  an  automatic  cycling  system  for  spe¬ 
cific  cycling  tests  called  for  in  the  MlL-E-5272 
specification. 

One  of  the  largest  and  most  dependable  elec¬ 
tromagnetic  shakers  available,  the  C-25  model 


is  a  good  example  of  the  quality  of  vibration 
engineering  that  has  made  AIB  “headquarters” 
‘for  products  to  isolate,  control,  reproduce,  de¬ 
tect,  or  measure  vibration.  More  information 
on  MB  Vibration  Exciters  in  Bulletin  l-VE-5. 
Write  us. 


Wont  0  stondord  mount  for  vibrotion  isolotion  in  the  speciol  doss? 


With  the  Isomode*  Type  17  Isolator,  you  not  only  conform  to  MIL-I- 
5432  specification  but  also  get  an  unusual  degree  of  isolation  efficiency. 
It  has  equal  spring  rates  in  every  direction.  This  means  better  control 
of  all  modes  of  motion.  For  detaUs  on  this  mount,  write  to  Dept.  5. 

•TrUt  Mmk  Rtg.  UJ:  ft.  Of. 


THE 


MANUFACTURING  COMPANY,  inc. 

1060  STATE  STREH,  NEW  HAVEN  II,  CONN. 


PRODUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION  •  TO  MEASURE  IT  •  TO  REPRODUCE  IT 
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says  L.  F.  Charch,  L.  F.  Charch  Coaipaay,  Saa  Fraarbco, 
rfprvwaUlive  far  WarJ  Lraaard  Electric  Coaipaay 


It’s  cost  in  terms  of  performance  that  counts  with  the 
makers  of  Marchant  calculators. 

A  lot  of  arithmetic  wDuld  be  delayed  if  resistors  failed 
to  work  in  these  push-button  multiplication  calculators. 
That’s  why  Marchant  insists  upon  quality  resistors, 
rather  than  taking  a  chance  with  bargains. 

How  do  you  tell  a  quality  resistor? 

It’s  true  that  most  resistors  look  alike.  A  resistor  is  a 
simple  piece  of  equipment— really  nothing  more  than  a 
piece  of  ceramic  tubing  ...  a  couple  of  terminals  ...  a 
piece  of  resistance  wire  .  . .  and  a  protective  coating. 

But  there  the  similarity  ends,  because  in  the  important 
things  that  really  count,  resistors  are  miles  apan!  And 
the  biggest  difference  is  that  all  of  the  resistor  is  actually 
made  by  the  company  that  sells  it. 

’The  only  way  to  Be  sure  that  all  components  will  react 
the  same  to  changes  in  temperature  is  to  balance  their 
thermal  characteristics. 


Take  the  tube.  Gjmpanies  like  Marchant  are  depend¬ 
ing  on  that  high-density,  non-porous,  high-dielearic 
strength,  perfealy  cylindrical  Ward  Leonard  ceramic 
core,  with  smooth  surface  and  straight  ends. 

They  also  know  the  terminals  are  made  of  the  right 
alloy  to  permit  proper  expansion  .  .  .  and  that  they’re 
securely,  rigidly,  clamped  to  the  cote. 

They  know  the  wire  is  drawn  especially  for  their  type 
of  resistor ...  is  capable  of  withstanding  great  overloads 
.  .  .  has  uniformly  low  coefficient  of  resistivity.  They 
also  know  the  coating  provides  a  complete  hermetic 
seal,  highly  resistant  to  thermal  shock  and  to  high 
humidity,  acids,  alkalies,  elearolysis. 

You  can  he  sure  of  quality,  by  buying  your  resistors 
from  the  one  manufacturer  who  manufactures,  not  just 
assembles,  all  the  components  that  go  into  resistors. 
Play  it  safe  and  sound  —  insist  upon  vitrohm  resistors. 


Marchant  Calculating  Machine  Company 

^^They  make  no  mistake 
in  figuring  resistor  costs^^ 


WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK 

^edu/C'-  E  TifututuC  SUaie  IS92. 
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Word  Leonord'j  co«»* 
piet«  •n9tn*«ring  t«xl- 
book,  “Hondbook  of 
Power  Re%i«lOf>,‘*  S3- 
per  copy. 
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CERAMIC  CORES  trc  made  by  extruding 
refractory  material  from  hydraulic  presses 
such  as  this  in  Ward  Leonard's  plant. 


VITREOUS  ENAMEL  for  coatiog  is  fritted, 
then  ground  to  exact  fineness  in  these 
revolving  "ball  mills.” 


■L 

viTROHM  vitreous  enamel  is  measured  by 
interferometer  for  coefficient  of  thermal 
expansion,  melting  and  annealing  points. 


Uniform  Quality — Matched  Thermal  Characteristics — 
Long  Service  Life  of  VITROHM  Resistors — 
Result  From  Unified  Manufacture 


There's  no  loosening,  no  failure, 
due  to  unbalance  of  thermal  charac¬ 
teristics,  heat  affects  all  parts  the  same 
way,  which  in  tbrn  means  longer  life. 

VITROHM  resistors  will  stay  on  the 
job  under  the  most  adverse  operating 
conditions  where  a  less  carefully  made 
resistor  would  break  down.  Tnermal 
shock,  vibration,  corrosive  atmo¬ 
sphere,  overloads,  even  prolonged  ex¬ 
posure  to  humidity  and  electrolysis 
will  not  affect  their  performance. 


RESISTANCE  WIRE  Sample  is  being  proc¬ 
essed  in  the  combustion  furnace  to  insure 
accuracy  of  alloy  formula. 


All  components  of  a  vitrohm  re¬ 
sistor  are  made  by  Ward  Leonard,  the 
only  manufacturer  who  makes,  not  just 
assembles,  all  parts. 


Vitreous  enamel  coating  and  cer¬ 
amic  cores  are  formulated  and  made 
by  Ward  Leonard — wire  is  drawn  to 
their  specifications. 


This  means  that  all  parts  are  uni¬ 
form  in  quality,  balanced  in  respect  to 
thermal  coefficient  of  expansion. 
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Upper  Darby,  Penna. 


ENGINEERS 
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ELECTRONS  AT  WORK 


ductance  ratio  of  Eq.  1  is  approxi¬ 
mately  proportional  to  (P/D',  givinK 
a  frequency  ratio  of  d/D,  since  / 
is  proportional  to  l/\/L.  If  the 
low-frequency  unit,  generally  the 
r-f  circuits,  has  a  core-to-coil  diam¬ 
eter  ratio  of 

d/D  =  A//.  (2) 

the  high-frequency  unit,  or  the  local 
oscillator,  will  have  a  ratio  of 

d/fy  =  (/.-!-/)/(/.+/)  (3) 

where  it  is  assumed  that  other 
dimensions  and  physical  constants 
are  the  same  for  both  units  and 
D’  is  the  diameter  of  the  larger 
oscillator  coil. 

A  graph  such  as  shown  in  Fig. 

1  is  a  convenient  method  of  pre¬ 
dicting  frequency  ratios  and  re¬ 
cording  experimental  data.  The 
curves  are  theoretical  and  are  ob¬ 
tained  by  plotting  the  square  root 
of  the  right  side  of  Eq.  1  versus 
the  diameter  of  the  coil.  f 

Padding  Inductance 

Adjustment  of  tuning  ratio  may 
be  accomplished  also  by  the  use  of 
a  series  inductance  that  is  not 
tuned  by  the  main  slug.  If  this 
external  series  inductance  is  vari¬ 
able,  it  will  function  in  the  same 
manner  as  the  padder  in  the  ca¬ 
pacitor  tuned  ca.se  so  that  the 
antenna  and  o.scillator  coil  can  be 
identical.  Its  value  is  found  as 
follows. 

Assuming  the  main  oscillator 
inductance  has  no  magnetic  cou¬ 
pling  to  the  padding  inductance, 
their  combined  inductance  with  the 
slug  removed  will  be 

+  (4) 

When  the  .slug  is  inserted,  the 
inductance  of  L,  will  be  increased 
by  a  factor  n=L,/L„  as  determined 
from  Eq.  1.  This  gives  a  new  total 
:  inductance  of 

'  V  =  nLo  +  L„  (6) 

The  ratio  of  L'  to  L  will  be  propor- 


PRICF 
$48  net 


Few  instruments  will  prove  so 
handy  in  so  many  ways  as  this 
versatile  B&W  Model  600  Dip 
Meter!  Ideal  for  lab,  production, 
service  or  ham  shack  use,  it  pro¬ 
vides  a  quick,  accurate  means 
for  measuring  resonant  circuit 
frequencies,  spurious  emissions 
and  many  other  tuned  circuit 
characteristics.  Shaped  for  easy 
use  in  today’s  compact  electronic 
asisemblies,  highly  sensitive  and 
accurately  calibrated,  it  incor¬ 
porates  many  features  previously 
found  only  in  higher-priced  instru¬ 
ments.  You’ll  find  dozens  of  uses 
for  it  as  ... 

A  Grid  Dip  Otcillater  for  determin¬ 
ing  resonant  frequencies  of  tank 
circuits,  antennas,  feed  line  sys¬ 
tems.  and  parasitic  circuits;  align¬ 


ing  niters  and  traps:  peaking  coils, 
neutralizing  and  tuning  transmit¬ 
ters  before  power  is  applied. 

An  Absorption  Wovo  Motor  for  ac¬ 
curately  identifying  the  frequency 
of  radiated  power  from  various 
transmitter  stages;  locating  spuri¬ 
ous  emissions  causing  troublesome 
TV  and  radio  interference,  and 
many  similar  uses. 

An  Auxlllory  Signal  Gonorotor 
providing  a  signal  for  tracing  pur¬ 
poses  and  for  preliminary  align¬ 
ment  of  receivers,  converters,  and 
I-F  stages. 

An  t-F  Signal  Monitor  for  audible 
observation  of  hum,  audio  quality, 
and  other  audible  characteristics 
of  radiated  power. 

For  Capacity,  Inductonto,  and  "Q" 
measurements  in  conjunction  with 
other  components  of  known  value. 


V  Cavort  1.75  to  260  me.  in  S  bondt.  V  Monitoring  lack  and  B-f-  OFF 

^  Ad|utfoblo  toncitivity  control.  »  twitch. 

/  .  ..  V  Rutt-proofod  chottit,  aluminum 

V  Siio  3"  »  3"  X  7".  Weight  2  Ibt.  coto. 

^  Handy  wodgo-thopo  for  ooty  oc-  ^  Built-in  power  tupply  for  110 

cott  in  hord-to-got-ot  placet.  veitt  A.C. 

So/d  by  Uading  dittributort  throughout  U.  S.  A.  and  Canada 
Data  bullotin  tonf  on  roquotf. 


As  old  as 

RSBI® 

yet  as  young  as 

€tecrftMies... 

AEROVeX 

CAPACITORS 


Today,  giant  atom* 
smashing  betatrons 
. . .  radar  gear  spot¬ 
ting  nnseen  targets ...  transoceanic 
radio-guided  roch*t  bombs...  world- wide 
radio  communications . . .  electronic 
computers  reducing  thousands  of  calcu¬ 
lation  man-hours  to  mere  seconds... the 
modern  miracle  of  television  —  for  all 
facets  of  the  Electronic  Age,  Aerovox 
capacitors  are  still  engineered  to 
customer  specifications. 

Indeed,  from  tiny  precision  “ceramics” 
and  metallized-paper  “space-savers,”  to 
giant  power-handling  “oils”  and  “micas,” 
Aerovox  remains  the  time-proven  source 
for  ALL  capacitor  needs. 


being  to  meet  capacitor  needs.  Pioneer 
radiophone  transmitters  and  earliest 
radio  receivers  q[iecified  Aerovox  capaci¬ 
tors.  Such  collaboration  has  continued 
down  through  the  first  three  decades  of 
radio-electronic  progresa. 


SabHuiaMiir*  vHrifM  or— lic  twiniiial  Mta* 
•mI  Typ*  P123ZN  A«r*Uii»4iapr«gKat«a 
■iWWnJ  papir  tabalor  capocHar. 


aerovox  corporation 


NEW  BEDFORD,  MASS. 


DIVISION  Ufll  If  AD  MVISiON 

NiW  Yomc  ff  ILlIVll  aiVRAND,  OHIO 

_ <  ADOtBSi  740  aHUvaia  Am,  Nmr  OaefarS,  SlaM. 


»,  Naw  Yafk  17,  N.  Y.  •  CaUa:  AROCAP;;  N.  Y.  •  la  CaaaOa:  AEROVOX  CANADA  ITO,  Naailtaa,  OM. 
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SERVICE 

GREATER  VARIETY 
HIGHER  QUALITY  A 


ALLUETAL 

AN 


STAINLESS  STEEL 
FASTENERS 


MACHINE  SCREWS  •  NUTS  •  BOLTS  •  WASHERS  •  PINS  •  RIVETS 


AVAILABLE  IMMEDIATELY  FROM  STOCK,  an 
endless  stream  of  first  quality  “AN”  stainless  fasteners  is 
Allmetal’s  answer  to  the  exacting  demands  of  defense  pro¬ 
duction  ...  in  aircraft,  electronics,  ordnance,  in  industry 
everywhere.  Always  remember  Allmetal,  to  get  the  fasteners 
you  want— when  you  want  them. 


WRITE  FOR 
CATALOG, 
ON  YOUR 
LETTERHEAD, 
TODAY! 


SCREW  PRODUCTS  COMPANY,  INC. 

33  GREENE  STREET  NEW  YORK  1 3,  N.  Y.  | 
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V/ILKOR 


Wilkor,  the  first  licensee  under  Western  Electric  patents  to  pro- 
j  duce  carbon  deposited  precision  resistors,  takes  another  step 

i  forward.  Wilkor  now  offers  hermetically-sealed  Carbofilm 

Resistors,  the  first  fully-protected  precision  resistors  available 
I  on  a  prorluction  basis. 

I  Primarily  intended  for  circuits  calling  for  the  accuracy  and 

stability  of  wire-wound  resistors,  yet  with  the  compactness  of 
t.  carbon  or  composition-element  resistors.  Excellent  for  measur¬ 

ing-instrument  applications;  in  test  and  lab  equipment;  in  oscil- 
k  lography  and  other  critical  electronic  circuits;  in  electronic 

computers  and  allied  techniques;  and  now,  in  the  encased, 

I  hermetically-sealed  construction,  particularly  in  applications 

where  resistance  values  must  be  critically  maintained  over  long 
i-  service  life,  regardless  of  climatic  conditions. 

TEMtEHTUIE  (OEfFICIENT  OF  lEJISTAMCE  (TYFIUI) 

►  I 

TY9E  CfM-l  1  _ _ _ 

TmipHOtwi  ;{!  1 .1  S 

CMlfkint  2 

(.  *1  Initlnn  ^  '  i 

c»n(M  ^  I S  ^ 

lypinl  *1  **-•*  _ _ _ 

tamylK  ;  5* 

ISM,  100V.) 

- '  -M  .«  .»  •  »  W  M  n  IN  l» 

TEMPEIATUIE  IN  *  (ENTI6IADE 

Literature  on  requert.  Let  u$  collaborate  in  your  preciiion-renistor  requirementt 

apqOVQ^L  r^npPORAUOtt 


CLEVELAND,  OHIO 


AEROVOX  COtRORATION 


NEW  UDFORO  AAASS. 


DIVISION 
OllAN,  N.  V. 
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FIG.  4 — Typical  reiultt  obtained  from 
fickler  type  circuit 


tional  to  the  square  root  of  the  fre¬ 
quency  ratio  as  determined  by 
Eq.  3.  If  Eq.  5  is  divided  by  Eq.  4 
and  the  resultinir  equation  is  solved 
for  L„  there  results 
L„  =  (n  -  «)/(«  -  1)  (6) 

where  R  is  the  ratio  of  L’  to  L,  and 
L,  is  the  desired  value  of  the  pad¬ 
ding  inductance.  Figure  2  is  a  plot 
of  the  square  root  of  R,  or  fre¬ 
quency  ratio,  versus  L.  L,  for  n=4. 
This  construction  provides  a  con¬ 
venient  means  of  calculating  the 
value  of  //,  and  will  be  u.sed  subse¬ 
quently  in  choosing  a  value  for  the 
loop-antenna  inductance. 

From  a  more  rigorous  point  of 
view,  an  adjustment  of  tuning  ratio 
as  described  does  not  result  in  what 
is  considered  an  optimum  error 
curve.'  While  the  systems  de.scribed 
have  the  necessary  three  degrees  of 
freedom  for  three-point  tracking, 
it  was  not  of  practical  importance 
to  consider  anything  but  the  tuning 
ratio. 

An  examination  of  Fig.  3  and  4 
reveals  that  three-point  tracking 
was  approached  in  both  ca.ses.  The 
two  figures  suggest  that  any  change 
could  have  given  only  a  slight  im¬ 
provement  in  gain.  The  degrees  of 
freedom  are  diameter  or  padding 
inductance  adjustment,  capacitance 
adjustment  and  adjustment  of  the 
relative  slug  positions. 

Available  Band  Coverage 

In  the  design  of  a  specific  unit, 

,  reference  can  be  made  to  a  manu- 
■  facturer’s  table  of  recommended 
!  frequency  ranges  and  approximate 
permeability  of  iron  cores.  After  a 
particular  mix  is  chosen  as  recom¬ 
mended  for  a  desired  frequency 
range,  the  approximate  permeabil¬ 
ity  may  be  referred  to  Fig.  5  and  6 
to  determine  the  effective  permea¬ 
bility  in  terms  of  the  length  to 


ttill  maintaining 
full  tarviea  on  non- 
dafansa  ordart  with 
ON-TIME  dalivariat 


. . are  already  available 
the  DRAKE 
It’s  usually  easy  to 
select  from  them  the  exact  unit  to  lit  your  require¬ 
ment  best.  But  should  your  application  need  a  special 
design,  DRAKE, can  develop  a  unit  especially  for 
you . .  just  as  we  have  done  countless  times  for  our  cus¬ 
tomers  during  more  than  20  years  of  specialization. 


not  write  on  your  com- 
)any  letterhead  for  sam¬ 
ples  and  full  data  — 
MOtz'?  No  obligation. 


[  socket  a  jewel  light  assemblies 
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The  NEW  Collins  Mechanical  Filter... 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 

1 1  W.  43nd  $lr..t,  NEW  YORK  M  1930  Mi-Lin.  Driv.,  DALLAS  3 


3700  W.  Oliv.  Av.nu.,  SURtANK 


4tO  4tt 

nKouncT — wtocwJR 


Engineering  samples  are  now  available.  For  complete  technical 
data  and  price  information,  use  the  convenient  coupon  below: 


Collins  Radio  Company  (Depi.  22  )  .  • 

Cedar  Rapids,  loss  a  I 

Please  send  lompleie  Information  on  The  Collins  Mechanical  Filter. 

Nash  _  _  _  _ _  _  . .  . | 

Tm t  .  _ _ _ _ _ 

AoDKtss  OK  Firm _ _  _  ..  _  _ _ _  I 

City _ _  State _ _ _ _ ^ 

For  advanced  electronic  development,  it's  .  . . 


SELECTIVITY  CHARACTERISTICS 

C0MWWI80W  or  couatw  MccNamcaL  ntrcii  ano 
cr  tmr  utta*  ten  cmcwc  tumo  circwts 


.Another  outstanding  result  of  Collins  Research  and 
Development  —  the  Mechanical  Filter  —  has  been  en¬ 
gineered  to  fill  a  long-standing  need  in  the  field  of 
electronics  for  a  compact,  permanently  tuned  band  pass 
filter  for  intermediate  frequency  amplifier  applications. 
Mechanical  elements  of  the  Collins  Filter  provide  selec- 
tivit)'  characteristics  approximating  the  ideal  rectangular 
shape  needed  for  very  close  spacing  of  adjacent  voice 
communication  channels.  Space  requirements  are  reduced 
to  a  minimum  with  this  hermetically  sealed  component 
that  requires  no  adjustment. 

Production  of  the  Collins  Mechanical  Filter  in  quantity 
is  going  ahead  at  an  increased  rate  in  anticipation  of  the 
many  applications  in  industry  for  which  this  NEW  Filter 
will  be  found  ideally  suited.  Characteristics  of  Filters 
in  current  production  are  shown  in  the  specifications 
below.  Filters  having  other  characteristics  are  in  devel¬ 
opment  and  will  be  announced  in  the  future. 


8 

I 

I  *0 

I 


Operating  Frequency .  4S5 

Nominal  Band  Width . 3  kc 

Peak  to  V'alley  Ratio . 1.3  db 

Insertion  Loss . 26  db 

Oserload  Input  Power  Lesel  . 033  watt 

Operating  Temperature  Range  (without 

temperature  compensation) . 13‘’C  to  SO’C 

Vibration . Satisfies  Requirements  of  Army 

Nasy  Specification  AN-E-I9 

Case  Size . 1”  x  13  16”  x  2-13  16“ 

(Filler  Shown  with  Hermetically  Sealed  Shield 
Removed) 

Input  and  Output  Impedance . 6,3<K)  ohms 
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SPEAKERS — In  radio  and  TV  speakers,  Carboloy 
Permanent  Magnets  replace  larger  electro  magnets 
in  the  field  structure.  Current  passing  through 
unijorm  field  of  these  high-energy  magnets  causes 


voice  coil  and  cone  to  vibrate  in  proportion  to 
voltage;  tone  is  truer!  Carboloy  Permanent  Mag¬ 
nets  never  fail;  never  need  maintenance.  Are  also 
used  in  TV  focusing  assemblies. 


How  Carboloy  permanent  magnets 
improve  electrical  products 


On  these  pages  you’ll  see  how 
others  got  the  jump  on  competi¬ 
tors  by  using  permanent  magnets. 
Perhaps  you’ll  get  an  application 
idea  from  reading  about  them. 

FREE  SERVICES 

If  so,  check  Carboloy  magnet 
engineers  for  free,  expert  advice 
and  an  assist  in  design  and  ap¬ 
plication.  Look  to  Carboloy  pro¬ 
duction  lines,  too,  for  the  uniform, 
high-energy  Alnico  magnets  you’ll 
need  for  best  results  —  all  sizes, 
all  shapes;  cast  or  sintered  to  your 
specifications. 

Send  coupon  for  free  Magnet 
Design  Manual  PM-101  and 
Standard  Stock  Catalog  PM-100. 


Want  to  cut  down  product  size, 
weight?  Build  a  better-perform¬ 
ing  product  for  less  money? 

Then  check  the  possibility  of 
using  Carboloy  Alnico  perma¬ 
nent  magnets  wherever  you  need 
lasting  magnetic  energy. 

Carboloy  permanent  magnets 
are  simple,  self-containing 
sources  of  energy  that  never  fail. 
They  are  powerful  in  small  sizes. 
Need  no  outside  power  supply,  no 
maintenance.  They  help  reduce 
fabrication  costs  by  eliminating 
wires,  coils  and  operating  parts. 
Above  all,  they  let  you  simplify 
design  .  .  .  build  a  lighter,  more 
compact,  finer-performing  prod¬ 
uct  at  a  saving. 


CONTROLS — Switches  in  com¬ 
pact  Minneapolis-Honeywell 
controls  use  permanent  mag¬ 
nets  to  give  safer  snap  action, 
help  quench  arcs.  The  magnets 
are  I  exceptionally  stable;  pro¬ 
vide  uniform  high  energy  for 
the  life  of  the  control. 


CARBOLOY 


PEPARTMENT  OF  GENERAL  ELECTRIC  COMPANY 
11139  East  8  Mile  Rood,  Detroit  32,  Michigan 
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INSTRUMENTS — Fig.  A  is  damping  magnet  once 
used  in  GE  indicators.  Fig.  B  is  tiny  Carboloy 
magnet  now  used.  It  permits  smaller  indicator 
design  (Fig.  C) ,  cuts  materials  and  assembling 
costs  .  .  .  speeds  up  calibrations. 


GENERATORS — When  GE  engineers  had  only 
6"  X  6"  area  for  jet’s  tachometer  generator, 
they  whipped  design  problem  with  a  tiny 
permanent  magnet.  It  eliminated  coils  and 
wires,  supplied  the  powerful  energy  required. 


MAGNETOS — To  Scintilla  Magneto  Division, 
Bendix  Aviation  Corp.,  weight  savings  are  vital 
in  their  aircraft  products.  Fig.  A  shows  chrome 
rotor  weighing  approximately  4  lbs.  9  ozs.  Fig. 
B  shows  newer  model  rotor  using  Carboloy 
Alnico.  It  weighs  only  2  lbs.  4  ozs. 


ADVANTAGES  OF  CARBOLOY 
PERMANENT  MAGNETS 

f  Simple  —  no  operat-  y  No  power  foilures 
ing  parts 


2  Uniformly  powerful 

2  Permanent  source 
of  energy 

4  No  coils  to  wire 

5  Cool-running 


2  Combine  electrical  and 
mechanical  features 

2  Simplify  mechanical 
assemblies 

1A  Uninterrupted  oper- 
ation 

11  Moisture-resistant 


2  No  operating  costs  12  Create  savings 


"Corbaley”  it  Iht  Iradtmork  for  th*  preducit  of  Carboloy 
D«portm«nt  of  Gonorol  Eloctrtc  Compony 

Plants  at  Detroit,  Michigan;  Edmore,  Michigan; 
and  Schenectady,  New  York 
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SHI'CLDHD 


iftp;d^g 


Write  today  for  your 

New 


ROOM 


CE  SCREEN 
GUIDE 


■ '»  This  helpful  booklet  brings 
vou  the  latest  data  on  shielded  en- 
closure  construction,  selection  and 
use.  Prepared  by  Ace  screen  room  spec¬ 
ialists,  it  includes  latest  Ace  design  fea¬ 
tures,  an  analysis  of  the  factors  influencing 
measurements  of  attenuation  versus  frequency, 
and  suggestions  for  assuring  maximum  shielded 
enclosure  efficiency.  Ask  for  Ace  Bulletin  No.  }<. 


ELIMINATE 

RADIO  INTERFERENCE  INFLUENCE 


in  meeting  JAN-l-225,  MIL-l-6181,  16E4  (SHIPS) 
and  other  stringent  specification  requirements 

As  long-time  leaders  in  modern  shielded  enclosure 
development,  Ace  offers  a  complete  range  of  "cell  type” 
screen  room  shapes  and  sizes.  Ace  rooms  are  guaranteed 
to  produce  a  minimum  attenuation  of  100  db  from  0.1  5 
to  1000  me.,  and  to  closely  approach  this  attenuation  at 
10,000  me.  Supplied  in  pre-built  sectional  form,  they 
incorporate  the  latest  developments  in  door  design, 
line  Alters  and  service  entrances.  The  list  of  Ace  users 
includes  top-ranking  military  and  civilian  equipment 
producers  and  laboratories  throughout  the  world. 


ACE  ENGINEERING  and  MACHINE  CO.,  INC. 

•444  N«1b  Uwimm  U..  PMlAOaPHIA  40,  PA.  •  TttapiiwM  tipMt  «-l01* 


nirui.:;:: 

PIONEERS  I 


SHIELDED  E.N  C  LO  S  U  R  E  DEVELOPMENT 


diameter  ratios  or  form  factors. 

The  approximate  inductance  range 
may  then  be  determined  by  substi¬ 
tuting  this  value  of  ji'  into  Eip  1. 

The  frequency  ratio  will  then  be 
approximately  the  .s<iuare  root  of 
this  value. 

Since  the  interpolar  distance  of 
an  iron  core  is  less  than  its  length, 
the  core  should  be  approximately 
1.18  times  longer  than  the  coil  when 
the  winding  consists  of  a  few  layers  V 

clo.se  to  the  core  and  greatest  in¬ 
ductance  ratio  is  desired.  If  the 
core  length  is  different  from  this 
optimum  value,  the  value  of  a' 
should  be  altered  according  to  the 
following  relation: 

V  =  (7) 

Where  L  is  the  length  of  the  core, 

I  is  the  length  of  the  coil  and  jj."  is 
the  corrected  value  of  the  effective 
permeability. 


A  procedure  which  facilitates 
checking  these  suggested  solutions 
has  been  de.scribed  in  a  previous 
article.’ 

Oscillator  Circuits 
The  local  oscillator  in  a  permea¬ 
bility-tuned  system  can  be  of  al¬ 
most  any  type.  Since  the  circuitry 
used  required  the  use  of  a  filament- 
type  mixer  tube,  the  Colpitts  and 
tickler  type  of  o.scillators  proved 
most  suitable.  When  an  interwound 
tickler  is  u.sed,  its  grounded  end 
should  be  at  one  end  of  the  coil  as 
opposed  to  locating  the  grounded 
end  toward  the  coil  center.  When 
this  precaution  is  not  observed,  se¬ 
rious  deviations  from  what  would 
l)e  considered  a  normal  insertion 
distance  versus  resonant-frequency 
curve  are  experienced.  In  general, 
it  will  still  be  nece.ssary  to  correct 
for  the  distortion  caused  by  the 
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Azanutfip  An^k  p 

...They  Count  on  this  Counter 
to  tell  exactly 


Aerial  navigators  and  bombardiers 
rely  on  the  figures  that  keep  turn¬ 
ing  up  on  this  Veeder-Root  CJounter, 
specially  designed  for  the  Armed 
Forces.  And  if  you  need  to  know 
exactly  where  you  are,  with  any 
product  or  mechanism  that’s 
vital  to  Defense,  then  you  can 


count  on  Veeder-Root  to  help  you, 
to  the  utmost  limits  of  ability  .  .  . 
and  of  available  capacity.  Write: 

VEEDER-ROOT  INCORPORATED 

,  "TbaJiMM  'Hut  CoobU" 

HARTFORD  2,  CONN. 

Chicago  6,  HL  •  New  York  19  .  Greenville,  S.  C. 
Montreal  2,  Canada  .  Dundee,  Scotland 

Office*  and  agent*  in  principal  citie* 
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Can  Count  on 

ViEEDER-ROOT 


MINIATURE  AIRCRAFT 
TRANSFORMERS 


1 


f 


This  custom-built*  transformer  is  typical  of 
j^Keystone's  versatility. 

^  Every  job  is  built  to  order.  No  matter  how 
intricate  your  unit  may  be,  Keystone  will 
*  build  it  to  your  exact  specifications. 
Controlled  manufacturing  — constant, 
step-by-step  inspection  —  deliveries 
when  promised.  Get  a  quote  from 
Keystone  on  your  next  trans¬ 
former  requisition. 


KEYSTONE  PRODUCTS  COMPANY 

UNION  CITY  2,  N.  J.  UN  ion  <-5400 
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Automatic 


features 


Assure  accuracy. 

s 

and  low  cost  j 


Leesona  No.  107  Coil  Winder 
Offers  Many  Advantages 


3.  Automatic  Sta.  Motion  —  stops  th^j 

mKhine  whenever  a  spool  runs  out  or  • 
wire  break  occurs.  I 

4.  AutomMic  Countor  stops  the  machin4 

when  the  required  number  of  turns  havf 
been  reached.  i 

Send  for  Bulletin  107  —  set  the  detaill 
on  this  fully  automatic  Leesona 'll  No.  lOTli 
It  will  show  you  how  to  get  the  exact  eleci 
trical  characteristics  you  want  in  eithe# 
paper  or  acetate  insulated  coils,  at  the 
highest  production  rate,  and  lowest  cost. 


1.  Automatic  Dolivory  Sholf  does  it! 
New  shelf  feeds  the  paper  inserts  to  the 
coils,  exerting  uniform  tension  on  the  paper 
as  it  is  fed  into  the  coil.  This  means  tighter 
finished  coil.  Staggers  overlaps  to  insure 
perfectly  round  or  square  coils.  Delivery 
shelf  automatically  lengthens  each  insert 


as  the  coil  diameter  increases.  This  makes 
certain  that  the  coils  produced  are  within 
the  maximum  allowable  outside  diameter. 

3.  Autamotlc  llactranic  Spood  Control. 
Slow,  cushioned  start  .  .  .  gradual  speed 
build-up  .  ,  .  constant  high  running  speed 
for  uniform  wire  tension  and  coil  density. 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605r  Providence  1,  R.  I. 

Chicago  offtc*  and  D.monstration  Room,  9  So.  Clinton  St., Chicago  6,  III. 


ELECTRONICS  — Neromtor,  1952 


»  ■  ij,  .  , 

gjntraMjl 

(continued) 


ELECTRONS  AT  WORK 


\7mm 


lood  reasons  for  specifying 
MEPCO  Precision  Resistors 


presence  of  the  tickler  windintf  on 
the  oscillator  coil  especially  if  a 
high  degree  of  selectivity  is  em¬ 
ployed. 

The  graphs  of  Fig.  3  and  Fig.  4, 
respectively,  give  typical  results  ob¬ 
tained  from  the  Colpitts  and  tickler- 
type  circuits.  It  was  found  that 
one  of  these  graphs  could  be  con¬ 
structed  in  about  ten  minutes  using 
the  procedure  described.  The  points 
along  the  solid  line  are  read  along 
the  left-hand  ordinate  and  repre- 
■sent  the  signal  generator  reading 
when  its  beat  note  with  the  local 
oscillator  rests  on  the  peak  of  the 
response  curve  of  the  r-f  amplifier. 


FIG.  8 — CurTM  limilar  to  those  In  Fiq. 
S  but  for  different  L/D  ratios 


The  horizontal  straight  line 
through  the  center  of  the  graph  is 
drawn  at  the  i-f  frequency  as  read 
along  the  left-hand  ordinate.  The 
distance  between  this  line  and  the 
solid  curved  line  represents  track¬ 
ing  error  as  a  function  of  insertion 
distance,  which  is  plotted  along  the 
abcissa.  The  two  lines  diverging  to 
the  right  represent  the  approximate 
passband  of  the  antenna  coil  on  the 
assumption  that  it  has  a  Q  of  25. 
Since  the  Q  is  not  neces.sarily  con¬ 
stant  across  the  band,  these  lines 
would  actually  be  curved  but  are  for 
the  sake  of  simplicity  drawn  here 
as  straight  lines.  They  represent 
minimum  rather  than  true  pass- 
band.  The  dash  lines  are  read  along 
the  right-hand  ordinate  and  repre¬ 
sent  the  resonant  frequency  of  the 
antenna  coil  as  a  function  of  in- 
.sertion  distance. 

The  author  acknowledges  the 
consideration  of  W.  J.  Polydoroff  of 
the  Stackpole  Carbon  Company. 


Crossover  wire  insulated  from  each  winding  by  2000v. 
insulation  (patented). 

Special  metal  molded  connecting  feature,  which  bonds  end 
of  winding  and  terminal  in  a  non-corrosive  and  mechanically 
secure  manner — no  solder  or  flux  used. 

0  Reversed  and  balanced  Pl-windings  for  low  inductance,  with 
use  of  only  the  finest  resistance  alloys. 

Impregnated  with  approved  fungus,  moisture  and  salt  water¬ 
proofing  compounds. 

©  JAN  approved  non-hydroscopic  steatite  bobbin,  specially 
1^.  '  treated  prior  to  winding  in  order  to  provide  additional  pro- 

tection  for  fine  enameled  wire. 

fv.  Protective  fungi  resistant  acetate  label. 

1'^  Rigid  hot  solder  coated  brass  terminals  for  easier  soldering. 


References 

(1>  K.  H.  Sturley,  “Radio  De- 

(Continued  on  page  202) 


MEPCO, 

INC., 

MORRISTOWN, 
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The  manuiaclur*  ol  Inicction-raoldwl  powd*r*d-iron 
COTM,  lust  as  In  any  other  hiqh-grade  industrial  op¬ 
eration.  requires  careiully  designed  production  ma- 
chlnery  Ihot  turns  out  each  item  exactly  the  same  as 
the  lost. 


Our  egulpment,  conlrived  lo  serre  the  direrse  needs 
ei  the  European  market,  is  Tersatile  enough  lo  lake 
on  the  problems  oi  American  designers,  howeser 
complex  or  in  whaloTor  Tolume. 


Our  large  Research  Oeportmeni  stands  ready  lo  giro 
immediate  technical  assistance.  Why  don't  you  sub¬ 
mit  your  model  spedlications  to  us  and  let  us  quote 
yeu  prices  lor  Tolume  production,  based  on  our 
study  and  preeious  wide  experience? 


A  glance  through  our  descrlptlTO  brochure,  sent 
lo  you  without  ^ligation,  will  show  you  the  cbor- 
octeristics  oi  the  hundreds  ei  stondord  parts  we  have 
already  turned  out  ior  discriminating  monitiacturers. 


Laboioloiie  Indusiiiel  de  Physique  Appliquee 

6^ue  M.A.>Colombier  •  BAGNOLET  (Seine)  FRANCE 


r' 

j  Pltase  send  me  free  booklet  on '  dust  iron 

I  NAME . . . 

I  I 

!  COMPANY. 

ADDRESS. 

CITY. . . . . . ZONE..- 


STATE . . . . 


MEMIER  FEDERATION  NATIONALE  DES  SYNDICATS  DCS  IN0USTRII5  RAOIOELECTRIQUES  ET  ELEC7R0NIQUES 


RADIAC  S.  A. 

206,  Puft  Lofayutte,  PARIS-X' 

'f  /NCE) 

CA'AEi:  SARADUC-PARIS 


62,  RUE  DE  ROME,  PARIS-8*  -  TEL.  LAB.  00-76 


ARENA  .  AUDAX  -  SAFCO-TREVOUX 


VEDOVELCI 


★  HIGHEST  STANDARDIZED  QUALITY 
'A'ftELIABLE  ON  TIME  DELIVERY 


Actual  Size 


Very  low  noise  level  and 
temperature  coefficient 
I  /4, 1/  2, 1  watt  and  2-3  watts 
models. 

Available  from  +  10%  to 
+  0,5  %  tolerance. 

Noiseless  .A  ^ 

Potentiometers 


ALL  TYPES  OF  VARIABLE  CONDENSERS 
FOR  RADIO  BROADCASTING  AND  ALL 
ELECTRONICS  APPLICATIONS  BY  THE 
GREATEST  PRODUCTION  IN  EUROPE 


ALL  TYPES  OF  LOUDSPEAKER'S  BY 
THE  MOST  IMPORTANT  PRODUCTION 
ON  THE  CONTINENT 


Available  without 
switch  and  with  multi-pole 
switch  •  Every  variation 
curve  obtainable. 


SAFCO-TREVOUX 


CAPACITORS  OF  ALL  TYPES  BY 
THE  MOST  IMPORTANT  SPECIALIZED 
PLANTS  ON  THE  CONTINENT 


Ask  for  free  catalog 


Name 


Address 


VEDOVELLI 


TRANSFORMERS  AND  COILS  FOR 
RADIO  -  T.V.  AND  ALL  ELECTRONICS 
AND  INDUSTRIAL  APPLICATIONS 


,  Distributor  for  USA. : 

ARNHOLD  CERAMICS  INC. 

1 1-54,  44  th.  Drive  ‘ 
LONG  ISLAND  CITY- 1  ! 

N.  Y.  U.  S.  A 


DEAL  WITH  THEIR 


ARENA  -  AUDAX  -  SAFCO-TREVOUX  -  VEDOVELLI 


MEMBER  FEDERATION  NATIONALE  DES  SYNDICATS  DES 
INDUSTRIES  RADIOELECTRIQUES  ET  EUCTRONIQUES 


MEMBER  FEDERATION  NATIONALE  DES  iTNCnCATS  DES 
INDUSTRIES  RADIOELECTRIQUES  ET  ELCCTRONIQUES 


There  are  hundreds  of  jobs 
open  to  engineers  today! 

hut  hew  opportunities  like  these 


Wcstinghousc  is  in  nuclear  power  to  stay.  We  believe  in  the 
development  of  atomic  energy  as  man’s  next  great  source  of 
power.  If  you  want  to  get  in  on  a  new  era  in  industry,  we  want 
to  talk  to  you. 


Atomic  power  opportunities  ore  waiting 
for  electronic  engineers 
with  4  to  10  years  of  this  kind  of  experience... 


ELECTRONIC  COMPUTERS,  employing  pulse  amplifying  wide  range  linear 
amplifying  and  rate  circuits. 

NULL  lAlANCE  DEVICES,  employing  both  vacuum  tube  and  magnetic 
amplifiers,  SERVOMECHANISMS,  PLANT  CONTROL  SYSTEMS. 

LIAISON  with  customers,  contractors,  designers  of  component  equip¬ 
ment. 

SUPERVISION  of  drafting  work. 


REMEMBER!  We  are  primarily  Interested  in  good  experi¬ 
enced  application  and  development  engineers — lack  of 
previous  reactor  development  experience  is  no  handicap 
in  this  type  of  work. 


HOW  TO  APPLY  I  What  Westinghouse  wants  to  know  is:  Where  and 
when  you  obtained  your  degree  .  .  .  how  you  did  in  school  .  .  .  where 
you  have  worked  at  your  profession  . . .  what  kind  of  work  you'have  done. 

In  other  words,  right  now  we’re  more  interested  in  your  ability  to 
611  current  openings  and  to  develop  in  the  Westinghouse  Atomic 
Power  Division  than  we  are  in  your  vital  sutistics.  Write  your  letter 
of  application  accordingly. 

You  will  be  in  communication  with  men  who  are  experienced  in 
keeping  secrets.  All  negotiations  will  be  discreet,  and  your  reply  will 
be  kept  strictly  confidential. 


Address  your  oppIkaRon  latter  tai  Manager,  Industrial  Relotlans  Deportment, 
Westlngheeta  Oastric  Cerperotlan,  P.  O.  lex  14At,  nttsbargh  SO,  Pennsyl¬ 
vania. 


What  do  you  want? 

MONEY?  Good  jobs  arc  open  here 
now — waiting  for  good  men  who 
want  to  make  a  permanent  connec¬ 
tion. 

A  PERMANENT  JOI?  Many  of  the 
engineers  who  joined  Westinghouse 
20  and  25  years  ago  are  still  with 
Westinghouse — and  in  key  positions 
— and  engineers  who  join  us  now 
will  have  the  opportunity  to  make 
this  work  their  lifetime  careers.  When 
many  other  industries  may  be  going 
through  slack  times,  atomic  energy 
will  still  be  in  a  stage  of  expansion. 

SUIURBAN  LIVING?  It's  herc-  within 
easy  driving  distance  of  your  work. 
Within  a  few  minutes  of  shopping 
centers  .  .  .  schools  .  .  .  metropolitan 
centers. 

JOB  EXTRAS?  Westinghouse  offers: 
Low  cost  life,  sickness  and  accident 
insurance  with  hospital  and  surgical 
benefits.  A  modern  pension  plan. 
Westinghouse  stock  at  favorable 
prices.  Westinghouse  appliances  for 
your  home  at  discount. 

YOUR  RIND  OF  ASSOCIATES?  Every 
fourth  person  in  the  Division  is  an 
engineer  or  scientist.  More  than  half 
the  top  Westinghouse  executives  arc 
engineers. 

FASCINATING  WORK?  What  other 
branch  of  science  offers  such  exciting 
challenges?  So  many  opportunities 
for  discovery?  So  many  chances  to 
benefit  mankind?  So  many  opportu¬ 
nities  for  original  work? 

GROWTH  OPPORTUNITIES?  Never 
again  in  your  lifetime  will  you  be 
able  to  get  into  such  a  surc-to-expand 
industry  so  early  in  its  development. 


you  CAN  66  SURE.,  ip  (ds  Wfestinghouse 
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CERAMIC 


sign ’*  John  Wiley  &  Sons,  liic.,  New  York, 
p.  273. 

<2)  Philip  S.  We.v.'irls,  Visual  Traoklnc 
i*f  Supexheierodyne  Front  Knd.s.  Ri.ic<’- 
p  153,  Julv  1952. 


ritrasonie  Therapy  Unit 

By  Thomas  A.  Dickinson 

Los  Aufft'iffi,  Calif. 


H25  KVA 

DiA  ! 

20  to  42fii  m 
Test  voltage 

in  air  5000  VtMS 

in  oil .  25  000V»ms 

8y  poss  up  to  6-800  mmF  30A 


A  PRODUCTION-TYPE  Unit  for  ultra¬ 
sonic  therapy  is  now  being  manu¬ 
factured  by  The  Birtcher  Corpora¬ 
tion  of  Los  Angeles. 

In  essence,  this  unit  comprises  an 
electronic  oscillator  and  crystal 
transducer.  The  transducer  is  in¬ 
stalled  in  a  chrome-plated  brass 
gun  .so  that  its  output  vibrations 
cun  be  utilized  manually,  like  the 
output  of  an  electrical  scalp-mas¬ 
sage  vibrator. 

The  potentialities  of  ultrasonic 
therapy  have  been  known  to  the 
medical  profession  in  general  since 
1927,  and  ultrasonic  therapy  units 
have  been  commercially  manufac¬ 
tured  and  used  in  Europe  for  at 
least  ten  years. 

The  therapeutical  effectiveness  of 
ultrasonic  energy  in  alleviating 
tuberculosis,  arthritis,  ulcers  and 
many  other  organic  diseases  is  in 
many  respects  due  to  the  ability  of 
the  human  nervous  system  to  con¬ 
duct  high-frequency  vibrations. 
This  process  causes  damaged  por¬ 
tions  of  the  body  to  resume  their 
normal  functions. 

Compared  with  the  ultrasonic 
generators  that  have  been  produced 
for  therapeutical  usage  in  Europe, 


25  KVA 

20  to  55  m  m 
Testvoltoge: 
in  air  7.500  Vrms 

By  pots  up  to  7  500  mmF  30A 


^^jtCfTRONIC 
rtifERMOPLASTIC 
f-^OOK-UP  WIRE 


I  here  is  no  mistaking  quality 
performance  .  .  .  and  PHALON 
hook-up  wires  are  proving  their 
quality  in  top  performances 
coast-to-coast. 


Hook-up,  lead  or  fixture  wires . . . 
whatever  your  requirement, 
there  is  a  PHALON  wire  just 
mode  for  the  job! 

Get  strong,  tough, 
easy  stripping 
with  PHALON 
hook-up  wires. 


.  50A 

12.000  Vims 


Ihf  up  to.. 
T«it  voltoge 


UrMtt  \  PHALO 

A  ’ll? 


TO  CXJTPb' 

crvstal 


CONTROL 

crystal 


PHALO  PLASTICS  CORPORATION 

CORNER  OF  COMMERCIAL  STREET 
WORCESTER,  A4ASS. 


Test  voltoge; 
20.000  Vims 


Atonuloctureri  of  Tliermeplattic  Iniulotod 
Wire,  Cables,  Cord  Soft  end  Tubing 


TO  CONTROL 
outlet  and 
TIMER 


illtPiiiSENTAIIH 


AMERICAN  ■  RADIO  •  CO  -  tJS  IROADWAT  N.  T.  (A) 
A  member  of  the  Federation  S.  N.  I.  R. 

Agence  Publeditec 


FIG.  1— SimplUied  iclieinatte  diagram 
oi  the  therapy  aquipment 
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You  can  bring  crystals  to  frequency  quickly 
accurately  •  •  •  by  high  vacuum  coating 


Here’s  a  way  to  bring  piezo-electric  crystals  to  an 
exact  frequency  w'ithout  the  usual  time-con¬ 
suming  grinding,  testing,  grinding  method. 

It  works  like  this:  In  a  high  vacuum  coating 
chamber,  silver  is  evaporated  on  a  number  of  crystal 
blanks  simultaneously  through  masks  used  to  build 
the  metal  up  solidly  in  the  center.  Then,  in  another 
vacuum  unit,  each  crystal  is  individually  brought 
down  rapidly  to  required  frequency  by  further  coat¬ 
ing.  Frequency  can  be  checked  continuously  during 
the  second  operation — there’s  no  grind-and-try  ex¬ 
perimentation  required. 

DPi  makes  the  high  vacuum  equipment  you  need 
to  set  up  a  complete  crystal  coating  system.  Units 
are  easy  to  operate  and  capable  of  turning  out 
highly  accurate  crystals  on  an  economical  mass- 
production  basis.  For  complete  information  on  this, 
or  any  application  of  high  vacuum  in  the  electronics 
industry,  write  to  Distillation  Products  Industries, 
Vacuum  Equipment  Department,  727  Ridge  Road 
West,  Rochester  3,  N.  Y. 


Typical  lasout  for  a  complete  crystal  coating  system.  Work  flows 
through  a  base  coating  unit  which  handles  a  number  of  crystals 
at  a  time  to  final  coating  units  which  bring  each  crystal  down  to 
exact  frequency. 

DPi  base  coating  unit  Model  LCl-14.  Completely  self-contained 
with  mechanical  pump  and  operating  controls,  it  uses  a  highly 
efficient  DPi  oil  diffusion  pump.  Vacuum  is  quickly  achieved, 
coating  is  rapid. 


high  vacuum  research 
and  engineering 


All*  . .  .  vllaniini  A  and  E  . .  .  diillllad  managlycarldai 
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MODEL  310A 


fKEOUENCY  RANGE 


VOLTAGE  RANGE 


ACCURACY 


1/2  m«g.  ^unt*d 
by  30  mmfdi. 


100  mkrovoltk  to 
100  volti 


1  millivolt  to  1000 
voitt  Poak  to  P«ok 


Somo  os 
Modol  302B 


Modal  302B 


10  cydot  to 
2  mogocydos 


100  microvolts  to 
100  volts 


3%  aEcapt  5%  obova 
3  magocydas 


IS  cydas  to 
6  magocydas 


BALLANTINE 

STILL  THE  FINEST 

in 

ELECTRONIC  VOLTMETERS 

Ballantine  pioneered  circuitry  and  manufacturing 
integrity  assure  the  maximum  in 

SENSITIVITY  •  ACCURACY  •  STABILITY 


a  All  models  have  a  single 
easy-to-read  logarithmic 
voltage  scale  and  a  uni¬ 
form  DB  scale. 

a  The  logarithmic  scale  as¬ 
sures  the  same  accuracy  at 
all  p>oints  on  the  scale. 

a  Multipliers,  decade  am¬ 
plifiers  and  shunts  also 
available  to  extend  range 
and  usefulness  of 
voltmeters. 

a  Each  model  may  also  be 
used  as  a  wide-band 
amplifier. 


300  10lol50,000cyd*i 


302» 

Battary  2  to  150,000  cydas 
Oparotad 


Maowras  paok  vol* 
uat  of  ot 

short  os  3  micro* 
saconds  with  o  rapa* 
tition  rota  os  low  os 
20  par  sac.  Also 
maosuras  paok  voU 
uas  for  sina  wovas 
from  10  to  150,000 
cps. 


2  mags,  shunted  by 
8  mmfds.  on  high 
rongasand15mmfdi. 
on  low  ranges 


3%  from  I 

5  to  100,000  cydas;  $225. 
5%  alsawhara 


3%  below  1  MC  I  cone 
5%  above  1  MC 


Witt,  prob.,  11  m.«.. 
^1  to  1000  »oMy  ^  j  ^  4 

Wf '0°  Without  p/ob.,  1  meo. 
'  ^  shunted  by  25  mmfds. 


For  jurlhtr  injormalion,  write  jor  catalog. 


BALLANTIl  LABORATORIES,  INC. 

too  FANNY  ROAD,  800NT0N,  NEW  JERSEY 


ELECTRONS  AT  WORK  (continued) 

thi.s  unit  i.s  rE'markably  .simple  and 
inexpen.sive.  It  can  be  powered  by 
means  of  a  plug-in  attachment  on 
any  alternating  power  circuit,  and 
it.s  ultrasonic  output  can  be  regu¬ 
lated  accurately  for  values  of  0.14  to 
31  watts  per  square  centimeter  at 
a  constant  fre(|uency  of  one  mega¬ 
cycle. 

The  basic  electronic  power  cir¬ 
cuit,  Fig.  1,  includes  a  high-voltage 
transformer,  filament  transformer, 
a  pair  of  half-wave  rectifier  tubes 
and  an  o.scillator.  The  output  of  the 
o.scillator  is  conveyed  to  a  quartz 
crystal  in  the  aforementioned  gun 
by  means  of  a  coaxial  cable  and 
may  be  limited  to  periods  of  1  to  30 
minutes  by  means  of  a  mechanical 
timer. 

Aside  from  the  tinier,  only  two 
manual  knobs  are  used  in  operating 


Quarti  crystal  being  inspected  prior  to 
installation  in  output  qun 


the  unit.  Of  these,  a  primary  con¬ 
trol  knob  actuates  filament  and 
plate  switches  as  required  while  an 
output  control  knob  determines  the 
amount  of  ultrasonic  power  that 
will  be  produced. 

A  pair  of  signal  lights  on  the 
instrument  panel  glow  when  the 
filament  and  plate  circuits  are 
properly  energized,  while  a  milliam- 
meter  indicates  the  actual  output  of 
oscillating  current  at  all  times. 

The  normal  method  of  using  the 
ultrasonic  gun  consists  of  smearing 
vaseline  or  a  similar  substance  over 
the  skin  area  to  be  treated,  so  that 
there  will  be  no  air  space  between 
the  gun  and  the  skin.  The  vibrat¬ 
ing  head  of  the  gun  is  then  rotated 
gently  over  the  grease-coated  akin ; 
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ALLIED’S 


NEW  50  G 

V 

Sub -Miniature 


Approvad  by  U.S.A.r 
SpM.  MII  I-5797A 


Developeil  8pecifica]ly  to  meet  the  rigid  requirements  of 
U.S.A.F.  Spec.  MIL-R*!i757A,  the  new  .4Ilied  line  of  suh- 
miniature  double  throw  relays  includes  the  MH-18  (6-Pole), 
the  MH-12  (4-pole),  and  MH-6  ) 2-pole).  •  Contacts  are 
rated  at  2  amps  resistive  or  1  amp  inductive  at  28  volts  D.C. 
•  The  high  performance  of  these  relays  has  been  achieved 
in  an  extremely  compact,  unitized  construction  and  parallels 
the  most  recent  advances  in  airborne  equipment  design. 


For  detailed  specifications 
and  drawings  of  these  new  relays, 
write  for  Bulletin  1002 


ALLIED  CONTROL  COMPANY,  INC.  2  EAST  END  AVE.,  NEW  YORK  21,  N.  Y. 
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Let  Cosa  Engineers  study  and  recommend  the 
winder  for  your  needs.  Or,  write  for  Literature 


SMALL  TOROIDAL  COILS 
AT  HIGH  SPEEDS 

WITH  MINIMUM  WIRE  BREAKAGE 


0.0.  K  »/4"  1.0. 

Wlr*-44  AWO 
Winding  Spnnd— MO  rpm 


The  MICAFIL  Model  RW-0  Toroidal  Coil 
Winder  automatically  winds  toroidal  coils 
continuously  around  360°  and  sector  coils 
from  30°  to  270°.  To  produce  smooth,  even 
layers  of  wire,  the  winder  is  adjusted  easily 
to  wind  any  wire  size  between  26  and  44 
AWG  and  to  obtain  the  proper  pitch.  Wind¬ 
ing  direction  can  be  changed  and  feeds  can 
be  adjusted  while  machine  is  in  operation. 


1-1 /•"  0.0.  X  3/4"  1.0. 
Wir*-3t  AWG 
Vending  Spend— 1000  rpm 


0.0. 141/3"  X  7/3"  1.0. 
Wtre-33  AWG 
Winding  Speed— 1000  rpm 


SPIRALING  DEVICE  —  Device  winds  spirals  for  shuttle 
loads— in  advance  . .  .  Newly  developed  to  permit  con¬ 
tinuous  operation  of  Coil  Winder  . .  .  Winds  to  pre¬ 
determined  lengths. 

SHUTTLES  —  Made  in  four  different  ring  diameters  to 
accommodate  range  of  spiraled  wire  sizes  . . .  Larger 
wire  capacities . . .  More  than  one  coil  can  be  wound  with 
single  loading . . .  Changed  within  30  seconds . . .  Loaded 
in  less  than  a  minute. 

ACCURATE  TURNS  COUNTER -Preset  for  required  num¬ 
ber  of  turns  . . .  Automatically  stops  winder  when  turn 
count  is  reached. 


CAPACITY 

Coil  Sizes 

Minimum  finished  I.D . Va" 

Maximum  finished  O.D .  2" 

Minimum  finished  O.D . Vz" 

Wire  Sizes . 26  to  44  AWG 

Winding  Speed- 

according  to  wire  size.  .  up  to  1000  rpm 
Shuttle  Capacity- 

according  to  wire  size  ...  60  to  800  feet 

MICAFIL  Toroidal  Coil  Winders  are  made 
in  three  larger  sizes  for  winding  coils  up  to 
8"  O.D.  and  with  10  AWG  Wire. 


rotfr  fOvrcG  fdr  all  f f^cision  Macbiae  Tools 
from  Small  leach  lathes  to  large  Boriag  Mills 


405  Lexington  Av*.,N«wYork1 7 
IN  DBTKOIT  AKEA  canlaci  DETROIT-COSA  CORPORATION 


Noyember,  /952  —  ELECTRONICS 


1 


cabin  in  the  SKY  ? 


Not  quite  ...  but  this  “cabin”  duplicates  the  conditions  of  pressure,  temperature  and 
humidity  found  from  sea  level  to  100,000  feet  plus  with  a  temperature  range  of  — 100 
to  -|-200‘F.  It  is  Consolidated  Vultee’s  new  high  altitude  test  chamber  . . .  designed, 
developed  and  produced  by  Merritt  &  Zaleski.  This  complete  environmental  duplica¬ 
tion  facility  enables  test  engineers  at  Convair’s  Fort  Worth  plant  to  predetermine 
the  cfTccts  of  environmental  conditions  on  aircraft  parts  and  assemblies  in  accord¬ 
ance  with  JAN  and  MIL  specs.  The  importance  of  its  contribution  to  avionic  design, 
development  and  production  is  beyond  calculation. 

This  is  but  one  of  the  many  Merritt  &  Zaleski  test  chambers  serving  industry  today. 
Both  sttK'k  and  custom-built  models  arc  available  with  virtually  limitless  ranges  . . . 
low  and  high  temperature,  humidity,  pressure  and  complete  environmental  duplica¬ 
tion.  Discover,  without  obligation,  how  Merritt  &  Zaleski  can  solve  your  particular 
testing  problem.  Write,  in  detail,  lor  an  analysis  and  specific  proposal. 


IVIEKRITT  «£  Z/VLESICI 

33-6e  12TH  STREET.  I_ONO  I8I-AND  CITY  S,  N.  Y. 
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stable  as? 


Resistor' 


^  ^  MMIl  “I"  liLTMETEI 


DC  VOLTS 
DC  MILLIVOLTS 
AC  VOLTS 
AC  MILLIVOLTS 
OH^ 
MEGOHMS 
STANDARD  CELL 
DC  AMPLIHER 


THE  MODEL  “R”  V<)LT|IE«^. 

The  Model  "R"  is  primarily  intended  for  the 
precise  measurement  of  DC  potentials,  pro¬ 
viding  DC  voltage  ranges  from  one  volt  full 
scale  to  1,000  volts  full  scale;  however,  to 
allow  the  instrument  its  greatest  possible 
utility,  the  following  auxiliary  functions 
have  been  included  in  its  design: 

Distended  DC  Voltage  Ranges:  Bucks  out 
99%  of  measured  voltage  and  indicates 
1%  of  measured  voltage  full  scale. 

DC  Millivolt  Ranges;  One  millivolt  full 
scale  to  1,000  millivolts  full  scale. 

AC  Volt  and  Millivolt  Ranges;  One  Milli¬ 
volt  full  scale  to  1,000  volts  full  scale. 
Self-Contained  Standard  Cell;  For  instant 
check  of  voltmeter  calibration. 

Ohms  Ranges:  Times  one  to  times  10”. 
Distended  Ohms  Ranges:  Reads  bottom 
half  of  ohms  scale  full  scale. 

DC  Amplifier:  Will  drive  a  one  ma  re¬ 
corder,  has  gain  of  200,  and  frequency 
range  of  zero  to  100  kc. 


SIE 


(MMMitt  r*. 
tan  la  Ifca  tact  liiat 
pracWaw  wifa.wo«a4 
tailinn  ora  mad  tor 
oV  aWaavoton  and 
lonea  rachtoncat,  and 
that  Ilia  DC  AmpHfiar 
la  a  Mflily  dapan- 
aroliva  ayatam  am- 
ployine  wirawoand 
railitora  tor  Ilia  bata 
nalwork.  It  boa  boon 
foond  that  ckongaa 
la  gain  wMh  wona  up 
ara  In  Iba  ordar  ot 
.1  at  1%  and  ara 
prlatorBy  dira  la  tha 
taoiparatwra  coot- 
fWant  of  tha  raablort 
in  Iba  bata  natwarb 
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ELECTRONS  AT  WORK  (cmtlavad) 

massaging  action  is  necessary  to 
prevent  cavitational  effects  which 
might  cause  pain. 

In  some  circumstances,  vibra¬ 
tions  are  applied  directly  over  dam¬ 
aged  areas  of  the  body.  In  most 
cases,  best  results  have  been  at¬ 
tained  by  ultrasonically  massaging 
the  spinal  column  near  the  base  of 
the  neck. 


Definitions  for  Color  Tv 

The  following  are  approved  work¬ 
ing  definitions  for  color  television, 
submitted  by  Panel  19  to  the 
N.T.S.C.  at  the  meeting  of  June 
23,  1952. 

BLACK-AND-WHITE 

Deprecated  (see  Monochrome) 

BRIGHTNESS 

The  attribute  of  visual  percep¬ 
tion  in  accordance  with  which  an 
area  appears  to  emit  more  or  less 
light. 

Note:  Luminance  is  recommended 
for  the  photometric  quantity  which 
has  been  called  brightness.  Lumi¬ 
nance  is  a  purely  photometric  quan¬ 
tity.  Use  of  this  name  permits 
brightness  to  be  used  entirely  with 
reference  to  the  sensory  response. 
The  photometric  quantity  has  been 
confused  often  with  the  sensation 
merely  because  of  the  use  of  one 
name  for  two  distinct  ideas.  Bright¬ 
ness  will  continue  to  be  used 
properly  in  nonquantitative  state¬ 
ments,  especially  with  reference  to 
sensations  and  perceptions  of  light. 
Thus,  it  is  correct  to  refer  to  a 
brightness  match,  even  in  the  field 
of  a  photometer,  because  the  sensa¬ 
tions  are  matched,  and  only  by  in¬ 
ference  are  the  photometric  quan¬ 
tities  (luminances)  equal.  Like¬ 
wise,  a  photometer  in  which  such 
matches  are  made  will  continue  to 
be  called  an  eciuality-of-brightness 
photometer. 

A  photoelectric  instrument  cali¬ 
brated  in  foot-lamberts  should  not 
be  called  a  brightness  meter.  If  cor¬ 
rectly  calibrated,  it  is  a  luminance 
meter.  A  troublesome  paradox  is 
eliminated  by  the  proposed  distinc¬ 
tion  of  nomenclature.  The  lumi¬ 
nance  of  a  surface  may  be  doubled, 
yet  it  will  be  permissible  to  say 
that  the  brightness  is  not  doubled, 
since  the  sensation  which  is  called 
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\  JOHNSON  manufocturM 
i  fang*  of  compo¬ 

nents  and  equipment  for 
broadcast  and  commercial  transmitter  appli¬ 
cations.  These  accessories  in  many  cases  offer 
the  combined  advantages  of  tailored  design 
— to  suit  your  particular  requirements — plus 
the  modest  cost  usually  associated  with  stand¬ 
ardized  equipment. 

Highest  quality  materials,  skillfully  fabri¬ 
cated,  and  the  experience  gained  through 
many  years  of  supplying  broadcasters  with 
outstanding  equipment  are  assurance  of  com¬ 
plete  satisfaction — utmost  dependability! 


^  JOHNSON 

Broadcast/Communication 
Transmitting  Accessories 


224-2-1 

VARIABLE  INDUCTOR 
For  High  Power  Applications 


JOHNSON  hard  l•mp•r,  70  ohm 
and  51 .5  ohm,  flong*  lyp«  linn  it  tupplind  in  90'  Unglht.  Hat 
procition  mnchanicol  ottnmbly,  low  lots  and  low  itonding  wov* 
ratio.  The  70  ohm  line  it  intended  primarily  tor  AM  service  and 
hot  grade  L-4  or  belter  Steatite  insulators.  The  51.5  ohm  line 
was  designed  primarily  tor  high  frequeiKies,  hot  grade  L-5 
or  belter  Steatite  insulation.  Meets  RTMA  standards  for  FM 
ond  TV. 


~  Rated  to  50  amps,  and  variable 

to  16.5  mh.  Spring  loaded  silver  plated  roller  contact  permits 
adjustment  with  fuTi  power  applied.  Cast  aluminum  end-frames 
slotted  to  minimise  Eddy  current  losses.  Available  In  eight 
standard  models,  maximum  inductances  10  thru  110  mh. 


In  addition,  JOHNSON  manufactures  a  complete  line  of  The  JOHNSON  line  includes  many  other  variable  and  fixed 

elbows,  fittings,  gas  equipment  and  hardware  for  the  above  os  inductors  for  low,  medium  and  high  power.  Fixed  inducton  ore 

well  as  semi-flexible,  soft  temper  line  in  continuous  lengths  up  to  available  with  single  or  multiple  windings,  fixed  or  variable 

1900  feet  in  5/16',  3't'  and  7/t'.  coupling  windings  and  with  electrostatic  shields. 


Whatever  yaur  coaxial  line  requirements  may  be,  JOHN¬ 
SON  can  meet  them  to  your  utmost  satisfaction. 


> 


JOHNSON  RF  CONTACTORS 

Rugged,  compact  with  fast,  snappy 
action.  Designed  for  high  voltage 
RF  switching;  suitable  for  many  other 

Available  in  two  sixes  with  ratings 
of  17  KV  and  99  KV  peak.  Current 
rating,  95  amperes  per  contact.  SPOT 
or  DPOT  contact  arrangement.  No  holding  current  required. 
Features  toggle  actuated  balanced  rotary  armature  and  wiping 
contacts  designed  to  stay  aligned  and  withstand  heavy  vibration. 


JOHNSON  designs  and  builds  antenna 
coupling  units  for  any  pawer  rating  in 
exact  conformance  to  engineers'  or  con- 
sultants*  specifications.  This  "custom- 
type"  construction  costs  no  more  than 
less  flexible  standard  types  and  is  your 
assurance  of  optimum  p^ormance. 

Illustrated,  is  a  remate  coupling  unit 
featuring  an  interior  door  that  remains  closed  during  adjustments 
to  provide  complete  weather-proofing  at  all  times.  Write  for  full 
information  on  these  and  other  JOHNSON  Broadcast  Com¬ 
ponents. 


olumin-"'  3  o,y  net  •  ’ 
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xj*  low'®*  •xTooifie'"' 

‘•21  'Uo 


ELECTRONICS— -November,  1952 


209 


Performance  of  Various 
Voltage  Reducers  for 
Pentode  Screen  Supply 

J  Divider  with  conventional  com¬ 
position  Resistor  at  Rj.. 

2  Plain  series  dropping  Resistor 
(R^  omitted). 

3  Divider  with  globar  type 
BNR  Resistor  at  R,  . 


O  Variation  in  supply  voltage  which  im¬ 
pairs  pentode  amplifier  performance  is 
especially  serious  in  cathode  ray  tube  applica¬ 
tions  where  the  effect  on  sweep  amplifier 
output  is  visible.  This  is  where  the  voltage 
sensitive  characteristics  of  GLOBAR  type  BNR 
resistors  prove  extremely  valuable.  Employed 
in  a  voltage  divider  as  shown  here,  they  help 
to  stabilize  gain  of  amplifiers  against  supply 
voltage  variations.  Often,  they  reduce  screen 
voltage  variations  by  as  much  as  one  half. 


.CONVfNTlONAl 


RfSiSTOR 


PLATE  voltage  -  PEPCENT  OF  NORMAL 


#  W  RITE  to  Dtpt.  E  for 

a  copy  of  Bulletin  GR-2  which 
contains  useful  enj^ineering  data 
on  GLOBAR  type  BNR  rcsistofs. 


GLOBAR 

TRADE  MARK 

TYPE  BNR 

VOLTAGE  SENSITIVE 

Ceramic  Resistors 

by  CARBORUNDUM 


'Carborundum*  ond  "Gfobor*  or*  r*gi«f*r*d  frad«.~arks  which  indicof*  monutocFur*  bf  Th*  Corborundum  Compony,  Niogoro  Faffs,  New  Yeric.  ; 
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MtCAifX  4K3  8O0V 


Mycalex410  \\ 
Transistor  Socket 
enlarged  to 


Mycalex  low-loss  Tube  Sockets  and  Multiple  Headers 

A  complete  line  of  tube  sockets  including  sub-minia-  and  custom  Tube  Sockets  or  Multiple  Headers,  call, 

ture  types  is  available  in  Mycalex  410  and  Mycalex  wire  or  write _ there  is  no  obligation,  of  course. 

410X  glass-bonded  mica  insulation.  Comparative  in 

cost  to  ordinary  phenolic  sockets  they  are  far  MYCALEX  TUBE  SOCKET  CORPORATION 

superior  in  every  respect.  Dimensional  accuracy  is  Un<<«r  £«c(uji»«  tic«ni«  ot  At/coU*  Corporofion  ot  Am«fico 

unexcelled.  For  complete  information  on  standard  30  ROCKEFELLER  PLAZA,  NEW  YORK  20,  N.Y. 

Mycalex  Corpor  atmn  of  Airerka 

Owners  of  'MYCALEX'  Patents  and  Trade-Marks 
IiKitiiillficis  SO  ROCKEFELLER  PLAZA,  NEW  YORK  ZO-EMltmiillllicn:  CLIFTON,  N.  J. 

ELECTRONICS  — November.  1952  211 


(ALEX 

PRECISION-MOLDED  MYCALEX  410  ®  * 


Mycalex  410 
TransistoL^oeb 
shown  adMhd 


—now  in  the  pilot  production  stage 
engineered  in  advance  of  actual  need 

In  keeping  with  the  MYCALEX  policy 
of  progressive  design  in  advance  of  needs, 
these  Transistor  Sockets  were  engineered 
months  ago  and  are  now  in  small  scale 
pilot  production.  They’ll  be  available 
in  quintity  in  advance  of  actual  needs. 


oifYRaiimfci 


PRECISION 

MOLDING! 


*1 


DtAAENSlONAl  DRAWING 
INOtCATES  THE  MINUTE  /  p 

SIZE  Of  MYCALEX  \Z  tl 

TRANSISTOR  sockets 


'^0' 


MOUNTING 
BHACKfT 
MAORE  18B 


IteCSeTACLE 
MAORE  18S 


PLUG 

MAORE  )8P 


Uiitt 

Httl» 


Rf<rp(a<l» 

C«dr 


Weight 

Oi 


D.  (.  V»l(t  (frakd*wn 

Irlwrfn  (•ntocts 
|C»nnf(t«r  Enqsfrd) 


(oniottt 


S«o  Lr«et 
N«rmoi  Humidity 


ELECTRONS  AT  WORK 


(continued) 


brightness  is  generally  judged  to 
be  not  doubled. 


BRIGHTNESS  CHANNEL 

Deprecated  (see  Monochrome 
Channel,  Luminance  Channel) 


BRIGHTNESS  SIGNAL 

See  Monochrome  Signal 


BURST  PEDESTAL 
(Color-Burst  Pedestol) 

The  rectangular  pulse-like  com¬ 
ponent  which  may  be  part  of  the 
color  burst.  The  amplitude  of  the 
color-burst  pedestal  is  measured 
from  the  a-c  axis  of  the  sine-wave 
portion  to  the  horizontal  pedestal. 


RECEPTACLE 
MAORE  18S 


PLUG  ^ 
MAORE  18P 


BYPASS  MIXED  HIGHS 

The  mixed-highs  signal  that  is 
shunted  around  the  color-subcarrier 
modulator  or  demodulator. 


Htrt  is  o  MINIATURE  connsctor— dssigiMd 
lor  llmlttd  soon  opollcotloos-wlilcli  hi- 
corporolts  oil  #1  Nis  footvrts  ol  our  woll 
known  quick-diKonnorting,  soH-olIgnlng 
(tVRo  ORE)  connoclors.  Roarrongomont  ol 
centocts  and  omission  ol  guldos  has  ro- 
sultod  In  a  3$%  sgaco  saving  ovor  Iht 
ORE  connoctor  with  tho  samo  numhor  ol 
(onlocts. 


BYPASS  MONOCHROME  SIGNAL 

A  monochrome  signal  that  is 
shunted  around  the  color-subcarrier 
modulator  or  demodulator. 


CAMERA  SPECTRAL  CHARACTERISTIC 

The  sensitivity  of  each  of  the 
camera  color  separation  channels 
with  respect  to  wavelength. 

Note:  It  is  necessary  to  state  the 
camera  terminals  at  which  the 
characteristics  apply. 

Because  of  nonlinearity,  the  spec¬ 
tral  characteristics  of  .some  kinds 
of  cameras  depend  upon  the  mag¬ 
nitude  of  radiance  used  in  their 
measurement. 

Nonlinearizing  and  matrixing  op¬ 
erations  may  be  performed  within 
the  camera. 


QUICK  DISCONNEaiNG.  The  separately  spring  loaded  contacts  used  in  this  connector 
eliminate  the  annoying  prying  and  pulling  necessary  when  separating  ordinary  multi¬ 
contact  connectors.  Forcing,  which  frequently  results  in  serious  damage,  is  eliminated  and 
special  levers  are  not  required. 

SELF-ALIGNING.  Individually  floating  contacts  assure  self-alignment  and  contact  arrange¬ 
ment  provides  positive  polarization. 

PRECISION  MACHINED  CONTACTS.  Pins  are  from  brass  bar  (QQ-B611)  and  sockets  from 
spring  temper  phosphor  bronze  bar  (QQ-B746a).  They  are  gold  plated  over  silver  for 
consistent  low  conuct  resistance,  reduction  of  corrosion  and  ease  of  soldering. 

MONOBLOC*  CONSTRUCTION  eliminates  unnecessary  creepage  paths,  moisture  and  dust 
pockets  and  provides  stronger  molded  parts. 

MOLDED  MELAMINE  BODIES  (in  accordance  with  MlL-P-14)  Mineral-filled-are  fungus- 
proof  and  provide  mechanical  strength  as  well  as  high  arc  and  dielectric  resistance. 

MOUNTING.  A  die  cast  •luminum,  black  anodized  bracket  for  rack  and  panel  mounting 
permits  necessary  float  for  self-alignment 


CAMERA  TAKING  CHARACTERISTICS 

Deprecated  (see  Camera  Spectral 
Characteri.stic) 


CARRIER  COLOR  SIGNAL 

The  sidebands  of  the  modulated 
color  subcarrier  (plus  the  color  sub¬ 
carrier,  if  not  suppres.sed)  which 
are  added  to  the  monochrome  signal 
to  convey  color  information. 


foTMnt  Number  2466370 


CHROMINANCE 

The  colorimetric  difference  be¬ 
tween  any  color  and  a  reference 
color  of  equal  luminance,  the  refer¬ 
ence  color  having  a  specified  chro- 
maticity. 

Note:  In  N.T.S.C.  transmission, 
the  specified  chromaticity  is  the 


Wirt  or  wrilt  for  catalog 
on  oHitr  lypts  or  adviit 
your  sptciol  rtquirtmtntt. 
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Sangamo’s  dry  tubular  electrolytic  capacitor 


Type  MT  and  MTD  electrolytic  capacitom,  “Chief- 
taina”  of  the  Sangamo  line,  are  built  to  provide 
longer  life,  greater  dependability,  and  better  elec¬ 
trical  cbaracteristics  in  television  and  other  elec¬ 
tronic  applications.  Their  small  physical  size  makes 
them  a  “natural”  for  application  in  tight  spots 
beneath  a  chassis,  and  the  bare  tinned-copper  wire 
leads  make  them  easy  to  mount. 

Sangamo  “Chieftains”  are  contained  in  hermet¬ 
ically-sealed  round  aluminum  cans  and  are  tightly 
encased  in  heavy  cardboard  sleeves  on  which 
polarity  is  clearly  indicated.  Double,  pure  paper 
spacers  assure  adequate  breakdown  characteristics 


and  all  sections  are  tightly  held  in  place  within 
the  container.  Multiple  staking  connects  the  termi¬ 
nal  tabs  to  the  electrodes,  providing  permanent 
low  resistance  contact  throughout  the  life  of  the 
capacitor.  The  low  voltage  units  are  supplied  with 
etched  cathodes  to  maintain  uniform  capacity 
when  the  capacitor  is  subjected  to  heat  and  high 
ripple  currents. 

“Chieftains”  are  manufactured  under  controlled 
conditions  of  almost  surgical  cleanliness,  utilizing 
the  very  finest  materials  and  production  procedures 
available  in  the  industry,  for  your  assurance  of 
quality  in  every  respect. 


Your  own  Iriol-uso  will  convlnco  you  that  now  standards  of  dopondability  and  longevity 
have  boon  built  into  Sangamo  Eloctrolytics.  Order  from  the  now  Sangamo  Capacitor 
Catalog  No.  800A  which  is  yours  for  the  asking,  and  without  obligation. 

^  SANGAMO  ^ 


SANGAMO  ELECTRIC  COMPANY 


MARION,  ILLINOIS 
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high  volts 


Your  dollar  buys 
inore"inslrumenl’ 
. . .  in  our  Model 


Bi-cause  wc  build  every  major 
part  of  our  instruments  the  quality  is 
carefully  controlled.  For  example,  we 
know  we  have  more  torque  drivinR 
our  pointers  bet  ause  we  designed  and 
built  the  complete  instrument.  We 
know  we  have  sustained  de|)endence 
in  the  shafts  and  switch  contacts  of 
our  t<*st  equipment  for  the  same  rea¬ 
son.  Cycle  tests  for  switches  exceed 
several  times  the  rigid  requirements 
of  the  armed  forces. 

There  is  another  important  value 
to  you.  Ihsause  we  make  our  own 
com|K>nents  we  eliminate  the  profit 
another  manufai  tiirer  would  make  in 
selling  them  to  us.  .\nd  this  "prolit'’ 
is  passed  on  to  you. 

Consider  these  features  of  .Model 
630  V.O.M..  for  exaiiqile— 

One  Hand  Operation  — One 
switch  with  large  rectsssed  knob  has  a 
single  position  setting  for  each  read¬ 
ing.  I.i'aves  one  hand  free.  tiliminatc‘s 
switching  errors,  trouble,  saves  time. 

Kanges— AC-IK'.  Volts:  3-12-60- 
3(M)-1200-60tH)  (\C.  5tH>0  Oh  ms/ Volt; 
nC.  20.000  Ohms/Volt).  60  Micro- 
Aiiqis.  1.2.  12.  &  120  .Mil  Amps.  DB 
scales  at  1.73V  on  500  Ohm  line,  0-66 
DB  output. 

Highest  Ohm  Reading— To 
100  Meg.  in  ste(»s  of  1000-10.000- 
100,000  ohms — 100  Megohms. 

Yes,  with  us  it’s  a  matter  of  per¬ 
sonal  (iride  to  make  “Triplett"  stand 
for  better  construction  and  more 
service  for  your  test  equipment  dollar. 

'  PRESIDENT 

TRIPLETT  ELECTRICAL  INSTRUMENT  CO. 

Blifftn,  OMi 

eaov.o.M. 


For  Merrier,  aeeuraeg,  higheMt  tlepemiiabiUtg,  buy 


Triplett 
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INSULATED  WIRESi 


BARE  WIRES 


covntNOs 

Main  «mI  H* 


amt  TwMwl 


HUDSON  WIRE  COMPANY  0 

GENERAL  OFFICES;  OSSINING,  N.  Y.  •  WINSTED  DIVISION:  W1NSTED,  CONN. 
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FINE  WIRES 


For  the  past  fifty  years  (1901  •  1951)  we  have 
specialized  in  “Fine  Wire  Made  Finer.”  That  is 
why  Hudson-Winsted  fine  wires  are  the  first  choice  of 
electrical,  radio,  television  and  electronic  manufacturers 
whose  products  are  noted  for  performance,  reliability  and 
long  life. 

So  just  specify  the  electrical  properties,  flexibility,  tensile 
strength,  laying  speed,  uniformity  and  other  characteristics 
you  must  have.  Our  Hudson  and  Winsted  Divisions  will 
meet  and  maintain  your  specifications. 


•  Tell  at  yonr  wire  problemt  and  reqairemenlt.  Oar 
reeearrh,  rnfineering  and  prodarlion  faeililiet  are  at  yoar 
ditpotal.  Let  at  qaole! 


TEXTILE-COVERED  ’ 
WIRES  . 


custom  drawn 
custom  insulated 
custom  spooled 

to  your  most  exacting 
requirements 


ELECTRONS  AT  WORK 


(continued' 


zero  siilK-arrier  chromaticity. 

CHROMINANCE  CHANNEL 

In  a  color-television  system,  any 
path  which  is  intended  to  carry  the 
carrier  color  signal. 


COLOR  BURST 

That  portion  of  the  composite 
color  signal  comprising  the  few 
sine-wave  cycles  of  color  subcarrier 
frequency  (and  the  color  burst 
pedestal,  if  present)  which  is  added 
to  the  horizontal  pedestal  for  syn¬ 
chronizing  the  color-carrier  refer¬ 
ence. 


COLOR  CARRIER 

See  Color  Subcarrier 


COLOR-CARRIER  REFERENCE 

A  continuous  signal  having  the 
same  frequency  as  the  color  sub¬ 
carrier  and  having  fixed  phase  with 
respect  to  the  color  burst.  This 
signal  is  used  for  the  purpo.ses  of 
modulation  at  the  transmitter  and 
demodulation  at  the  receiver. 


COLOR  COORDINATE 

TRANSFORMATION 

Computation  of  the  tristimulus 
values  of  colors  in  terms  of  one  .set 
of  primaries  from  the  tristimulus 
values  of  the  same  colors  in  an¬ 
other  set  of  primaries. 

Note:  This  computation  may  be 
performed  electrically  in  a  color 
television  system. 

COLOR  DIFFERENCE  SIGNAL 

An  electrical  signal  which  when 
added  to  the  monochrome  signal 
produces  a  signal  representative  of 
one  of  the  tristimulus  values  (with 
respect  to  a  stated  set  of  primaries) 
of  the  transmitted  color. 

COLOR  EDGING 

Spurious  color  at  the  boundaries 
of  differently  colored  areas  in  the 
picture. 

Note:  Color  edging  includes  color 
fringing,  misregistration,  etc. 

COLOR  PHASE 

(of  a  given  subcarrier  component) 

The  phase,  with  respect  to  the 
color-carrier  reference,  of  that 
component  of  the  carrier  color  sig¬ 
nal  which  transmits  a  particular 
color  signal. 


Since  the  introduction 
the  original  604  speaker  in  1943  the 
Altec  604  "duplex"  has  been 
known  to  all  as  the  finest  loudspeaker  that 
I  money  can  buy.  Now,  after  years  of  con- 
I  tinuing  research,  the  new  Altec  604C  "duplex"  is  here 
^  to  set  even  higher  standards  for  audio  reproduction...  for 
the  604C  will  faithfully  reproduce  tones  from  30 
|f  to  22,000  cycles  and  handle  50  watts  of  peak  power!  Listen 
^  to  the  amazing  Altec  604C  soon.  Your  ears  will  agree  it's  the  finest 
f  loudspeaker  in  the  world. 


604C  SPECIFICATIONS: 

Power  rating . 35  watts  (50  watts  peak) 

Network  impedance . 16  ohms 

Maximum  diameter . 15Kt  inches 

Maximum  depth . IV/i  inches 

Weight  with  network . 40  pounds 


OoaT  forget  to  listen  to  these  new  mem¬ 
bers  of  the  "duplex"  line,  the  12"  601 A 
and  the  IS"  602A.  They  are  designed 
especially  lot  the  home. 


9356  Santa  Monica  Boulevard. 
Beverly  Hills,  Calitomla 
161  Sixth  Avenue, 

New  York  13.  New  York 


COLOR  PHASE  ALTERNATION  (CPA) 

The  periodic  changing  of  the 
color  phase  of  one  or  more  compo- 


Ul  THREE  SPUKERS  ARE  GUARANTEED  TO  REPRODUCE  All  OF  THE  TONES  FROM  30  TO  22,000  CYCIES 
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Helipot 


To  win  consumer  preference  and  assure  customer 
satisfaction,  Helipot  Corporation  is  guided  by  a  basic 
policy  that  has  proved  as  effective  as  it  is  simple.  It  is: 

(1)  to  produce  components  of  the  highest  precision,  and 

(2)  to  realize  the  economies  inherent  in  mass  production. 
By  following  these  objectives,  Helipot  has  become  the 

world's  largest  maker  of  precision  potentiometers,  pro¬ 
ducing  the  widest  selection  of  single-turn  and  multi-turn 
units  available  anywhere. 

States  Helipot:  “Our  policy  of  mass  producing  the 
highest  precision  potentiometers  practicable,  in  order  to 
deliver  top  quality  at  moderate  cost,  is  reflected  in  the 
fact  that  standard  linearity  accuracy  of  all  our  stock  models, 
selling  competitively,  is  held  to  ±  0.5''^.  Our  reliance  on 
Driver-Harris  alloys  such  as  Nichrome  V,  Advance,  and 


Karma  to  provide  resisunce  windings  for  many  of  our 
products  constitutes  a  strong  endorsement  of  Driver- 
Harris  skills  and  reliability.” 

Driver-Harris  takes  particular  pride  in  having  played  so 
important  a  role  in  the  Helipot  story,  and  is  fully  con¬ 
scious  cf  the  responsibility  the  confidence  of  this  famous 
manufacturer  imposes. 

Nichrome*,  Advance*,  and  Karma*  are  at  your  service, 
too;  as  are  more  than  80  other  alloys  developed  exclusively 
by  Driver-Harris  for  application  in  the  electrical  and 
elearonic  fields.  We  feel  confident  that,  like  Helipot,  you 
will  realize  outstanding  advantages  by  putting  one  or 
more  of  them  to  work  for  you.  Let  us  have  your  speci¬ 
fications.  We’ll  be  glad  to  make  recommendations  based 
on  your  specific  requirements. 


producers  of  Advooc*,  and  Karma 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

BRANCKES:  Chicago,  Detroit,  Clovolond,  Lot  Angoltt,  Son  franclico 
In  Canada.  Tho  B.  GREENING  WIRE  COMPANY.  Ud.,  Hamiltan,  Ontario. 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE.  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 


DRIVER 


Cvtawoy  vi«w  of  Mod«l  A  I0*>urn  Hfiipot  precision 
hriicol  potentiometer.  Resistance  element  4S"  ionq  is  con- 
toined  in  cose  2"  r  1*13  It"  diometer  On  element  ore 
wovnd  3000  to  fSOO  turns  of  resistonce  wire,  dependin9 
on  totol  resistance  volue  required-  Adiustment  accuracy 
is  t2  to  14  times  thot  et  conventional  sinqie-turn  potenti¬ 
ometer  of  equol  diometer.  a 


-HARRIS 
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ELECTRICAL  ASSEMBLIES 


lalciniti 


ECTORS 


The  UGINITE  COMPANY 

NEWTONVILLE  60,  MASS. 

Division  of  the  United^Carr  Fastener  Corp. 
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ELECTRONS  AT  WORK 


(contiflueif) 


neiits  of  the  color  subcarrier  be¬ 
tween  two  sets  of  assigned  values 

Note;  In  the  N.T.S.C.  system, 
the  color  phase  is  changed  after 
every  field. 

It  is  recommended  that  the  term 
“Color  Phase  Alternation”  be  used 
in  place  of  the  terms  Oscillating 
Color  Sequence  and  Flip-Flop, 
which  have  been  used  with  this 
same  meaning. 

COLOR  PICTURE  SIGNAL 

The  electrical  signal  which  rep¬ 
resents  color  picture  information, 
consisting  of  a  monochrome  com¬ 
ponent  plus  a  subcarrier  modulated 
with  color  information,  excluding 
synchronizing  signals. 


ACTUAL 

SIZE 


1  HIS  is  the  new  Turner  80  —  a  crystal 
microphone  so  tiny  it  hides  in  the  palm  of 
your  hand,  yet  so  strikingly  designed  it  is 
the  very  picture  of  scintillating  symmetry. 
Weighs  less  than  5  ounces,  yet  its  high  out¬ 
put  and  unusually  fine  response  character- 
btics  make  it  a  natural  for  announcing  and 
mobile  public  address  systems,  for  home  re¬ 
cording,  dictating  machines,  amateur  com¬ 
munications,  poruble  recorders  and  dozens 
of  other  applications.  Finished  in  beautiful 
satin  chrome.  Level:  Approximately  58  db 
below  1  volt/dyne/sq.  cm.  Response:  80  — 
7000  c.p.s.  7  foot  atuched  single  conductor 
shielded  cable. 

List  Price _ $15.95 


COLOR  SUBCARRIER 

The  carrier  whose  modulation 
sideband.s  are  added  to  the  mono- 
I  chrome  signal  to  convey  color  in¬ 
formation. 


COLOR  SYNC  SIGNAL 

See  Color  Burst 


COLOR  TRANSMISSION 

In  television,  the  tran.smission  of 
a  signal  wave  for  controlling  both 
the  luminance  values  and  the  chro- 
maticity  values  in  a  picture. 


COMPATIBILITY 

The  nature  of  a  color  television 
system  which  permits  substantially 
normal  monochrome  reception  of 
the  transmission  by  typical  un¬ 
altered  monochrome  receivers  de¬ 
signed  for  standard  monochrome. 

COMPOSITE  COLOR  SIGNAL 

The  color  picture  including  blank¬ 
ing  and  all  synchronizing  signals. 

CONSTANT  LUMINANCE 
TRANSMISSION 

A  method  of  color  transmission 
in  which  the  carrier  color  signal 
controls  the  chromaticity  of  the 
produced  image  without  affecting 
the  luminance,  the  luminance  be¬ 
ing  controlled  by  the  monochrome 
signal. 

DELAY  DISTORTION 

That  form  of  distortion  which  oc¬ 
curs  when  the  envelope  delay  of  a 
circuit  or  system  is  not  con.stant 
over  the  frequency  range  required 
for  transmission. 

ENVELOPE  DELAY 

The  first  derivative  of  the  phase 


The  Model  80  is  pictured 
with  the  C-2  desk  stand — 
a  good  combination  for 
paging,  dictaphone,  home 
recording,  etc. 

C-2  stand.  List  Price  $2.7$ 


Model  81  —  smaller  than 
Model  80.  Same  techni¬ 
cal  specifications,  but 
with  a  PClM  Amphenol 
connector  attached. 

List  Price . $13.95 


Model  82-3H  —  Same 
technical  specifications  as 
\  Model  80.  Furnished  with 
I  y  famous  Turner  "Third 
I  P  Hand"  and  20  foot  at- 
I  /  tached  single  conductor 
^  shielded  cable. 

List  Price _ $22.75 


Model  83  —  Same  tech¬ 
nical  specifications  as 
Model  80.  Ideal  for  use 
wherever  a  hand  micro¬ 
phone  is  required. 

List  Price  . . ^15.95 


1111 JU 11  (OmrAN  ■  90S  17lh  su  N.  I.  Cedar  Rapids,  lewa 
IN  CANADA: 

Canadian  Marconi  Co.,  Ltd.  Toronto,  Ont.,  end  Bronclieo 
EXPORT: 

Ad.  Auriemo,  Inc.  89  Brood  Street,  New  York  4 


Crystal!  Iic«ns«d  undar  pattnts  of  tha  irvsh  Davalopmant  Campany 
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When  it  comes  to 
making  a 
in  space... 


P  V  ' 

^^tackpole  cup  cores  with  their  self-shielding 
characteristic  can  be  mounted  close  to  the  chassis 
or  any  other  metal  part  for  maximum  results  in 
extremely  close  quarters.  In  some  instances,  the 
high  Q  circuits  made  possible  through  their  use 
permit  reduction  in  the  number  of  tubes  needed. 

Standard  types  include  numerous  shapes  and 
sizes,  each  available  in  a  wide  range  of  per¬ 
meability  possibilities.  Highly  specialized  types 
to  meet  the  most  critical  specifications  can  be 
engineered  and  produced  from  a  broad  back¬ 
ground  of  experience  in  this  exacting  field. 

Electronic  Componont*  Divitioti 

STACKPOLE  CARBON  COMPANY 

St.  Marys,  Pa, 


smeKPOLE 


Othor  Stacicpolo  cor*  types  include: 

ALL  STANDARD  MOLDED  IRON  CORE  TYPES,  SIDE-MOLDED, 
CHOKE  COIL  CORES,  SLEEVE  TYPES,  THREADED  TYPES  and 
COIL  FORMS.  .  .  alto  Stackpole  CERAMAC  CORES  (FERRITES). 
Write  for  Electronic  Components  Catalog  RC-8 


’ITTYTS'I 

"'■I 

%  I 
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THERE  IS 


PLENTY  OF 

TIN 

IN  MALAYA 


Only  a  deliberate  distortion  of  facts  could 
give  rise  to  the  false  impression  that  tin  is 


in  short  supply. 


You  should  know  the  truth. 


We  hove  prepared  o  20-page  booklet  that 
graphically  and  concisely  presents  the  com¬ 
plete  story.  A  copy  is  yours  for  the  asking. 


THE  MALAYAN  TIN  BUREAU 


1028  Connecticut  Avenue  Washington  6,  D.  C. 

There  Is  Plenty  of  Tin  in  Malaya 


Department  38 


BUREAU 
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GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  >  PITTSBURGH  22,  PA 

IN  CANADA:  JOY  MANUFACTURING  COMPANY  CANADA  LIMITED,  GALT,  ONTARIO 


JOY  AXIVANE*  Fan?  offer  yoo 
advantages  in  electronic  equipment 
cooling  which  have  been  thor« 
oughly  proved  in  service.  The  higher 
pressure-output  of  these  vaneaxial 
blowers  generally  pernrits  more 
compact  arrangement  of  the  equip¬ 
ment.  Additional  advantages  are: 
light  weight,  high  strength,  high 
shock  and  vibration  resistance,  and 
high  efficiency  in  low  or  high  pres¬ 
sure  service. 

For  minimum  weight,  JOY  elec¬ 
tronic  cooling  fans  are  made  of 
aluminum,  magnesium,  or  combi¬ 
nations  of  these  metals.  They  are 
designed  to  meet  all  present  Air 
Force  and  Naval  elearonic  speci¬ 
fications,  and  are  available  in  fan 
sizes  from  2"  I.D.  up.  Totally-en¬ 
closed  or  explosion-proof  motors 
can  be  furnished  where  required. 
•  If  you  have  a  problem  in  heat 
dissipation  from  elearonic  units, 
no  matter  what  the  service  condi¬ 
tions  may  be,  let  us  place  at  your 
disposal  JOY’S  experience  as  the 
world’s  largest  manufaaurers  of 
vaneaxial-type  fans. 


Over  100  Yeors 
of  Engineering  Leadership 


U.  fot.  Offk* 
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BRUSH  and  the  future  of 
high  fidelity... 


VC'ith  us*  of  Brush  crystal  elements,  phonograph  pick-ups  can  be  made  feather- 
light,  meeting  the  requirements  of  micro-groot  e  records. 

Brush  piezo-electric  crystals  make  possible  many 
refinements  in  design  of  high  fidelity  sound  record¬ 
ing  and  reproducing  equipments. 

As  the  heart  of  pick-ups.  Brush  crystal  elements 
permit  the  designer  to  make  smaller,  lighter  weight 
pickup  arms,  and  to  eliminate  the  problem  of  hum.  He 
can  achieve  the  ultimate  in  faithful  tonal  reproduction. 

In  other  audio  applications.  Brush  crystals  open  the 
way  to  smaller,  more  uniformly  responsive  micro¬ 
phones,  and  lighter,  more  sensitive  headphones. 

Brush  is  the  world’s  largest  producer  of  man-made 
crystals.  There  is  a  complete  line  to  help  you  develop 
new  and  improved  audio  products.  To  acquaint  your¬ 
self  further  with  the  scojie  of  Brush’s  activities  in  this 
and  other  fields,  write  for  the  brochure  "This  Is  Brush”. 


PMii  ilMtric  Cnrttab  timics 
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DEVELOPMENT  COMPANY  <«»••« 

MOS  Perkins  Avenue  •  Clet'cland  14,  Ohio  Mntria  I  liturtk  iKtnmits 


ELECTRONS  AT  WORK  (contiwNd) 

shift  with  reference  to  the  fre¬ 
quency. 

Note:  If  the  phase  is  measured 
in  radians  and  the  frequency  in 
radians  per  second,  the  envelope 
delay  will  be  in  seconds. 

FIELD 

One  of  the  two  (or  more)  equal 
parts  into  which  a  frame  is  di¬ 
vided  in  interlaced  scanninpr. 

FLIP-FLOP 

Deprecated  (see  Color  Pha.se 
Alternation) 

FREQUENCY  OVERLAP 

In  a  color  television  .system  that 
part  of  the  frequency  band  which  is 
common  to  the  monochrome  chan¬ 
nel  and  the  chrominance  channel. 

Note:  Frequency  overlap  is  a 
form  of  band-sharing. 


In  color  or  monochrome  channel, 
or  part  thereof,  the  coefficient  ex¬ 
pressing  the  selected  evaluation  of 
the  slope  of  the  used  part  of  the  log 
vs  log  plot  relating  input  (abscis.sa) 
and  output  (ordinate)  signal  mag¬ 
nitudes  as  measured  from  the  point 
corresponding  to  some  reference 
black  level. 

Note:  As  the  log  vs  log  plot  is 
usually  not  entirely  straight  in  the 
used  region  it  is  necessary  to  for¬ 
malize  that  evaluation  of  the  slope, 
for  example,  by  the  use  of  the 
value  at  a  particular  point,  maxi¬ 
mum,  mean,  or  other  value.  The 
method  of  evaluation  mu.st  be 
stated. 

At  some  points  the  signal  may  be 
in  terms  of  light  intensity  or  light 
transmission. 

GAMMA  CORRECTION 

The  modification  of  a  transfer 
characteristic  for  the  purpose  of 
changing  the  value  of  gamma. 

LUMINANCE 

Luminous  flux  emitted,  reflected 
or  transmitted  per  unit  solid  angle 
per  unit  projected  area  of  the 
source. 

Note:  Usual  units  are  the  lumen 
per  steradian  per  square  meter,  the 
candle  per  square  foot,  the  lambert, 
the  millilambert  and  the  footlam- 
bert. 

This  quantity  is  also  called  photo- 
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STABELEX  '*□'*  CAPACITORS 

Q'  OEAC^ANCE  TO  RESISTANCES 


:URVE 


PAPER 


PECufNCT  IN  Ki^uOCYClES 


INDUSTRIAL  CONDENSER  CORPORATION 


The  low  losses  of  Stabclex  “D”  capacitors  are 
shown  in  Curve  #  1112,  which  indicates  the  effect 
of  frequency  on  the  “Q”  and  also  compares  it  with 
mica  and  paper  capacitors. 


Performance  curves  illustrating  various  character¬ 
istics  of  the  Stabelex  “D”  Capacitor  will  appear  in 
this  magazine  each  month. 


OUTSTANDING  FEATURES 

INSULATION  RESISTANCE  AT  20*  C.  AFTER 
THREE  MINUTES  CHARGE— 900,000  megohm 
microfarads 

INSULATION  RESISTANCE  AT  75*  C.— 78,000 
megohm  microfarads 

INSULATION  RESISTANCE  AT  -75*  C.— In  ex¬ 
cess  of  6  million  megohm  microfarads 

CHANGE  IN  CAPACITANCE  FROM  25*  C.  TO 
-80*  C;  -1-0.76% 

SELF  TIME  CONSTANT  OF  10  MFD  CAPACI¬ 
TOR — 4800  hours 

Q  at  50  KILOCYCLES— 10,000 
POWER  FACTOR  AT  1  KC— 0.00025 


SEND  FOR  CATALOG  1117  TODAY 

After  a  long  period  of  research.  Industrial  Con¬ 
denser  Corporation  now  offers  to  industry  for  the 
first  time  the  first  of  their  family  of  Stabelex 
capacitors,  Stabelex  “D”,  which  has  been  produced 
for  special  applications  for  some  time. 
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4447  No. 

^hilodolphio  40,  Pc 


EXPORT  OFFICE 


After  conducting  a  na- 
^cci:  jr:  .  tion-wide  survey  among 

A  "  the  users  of  oscillograph 

equipment  and  carefully 
■  considering  the  problems 

which  hove  confronted 
them  for  a  number  of 
years.  Century  is  proud 
off*!'  ♦f'*  Model  408 

logroph  has  been  de- 

pressly  for  mobile  and 
'^'•.  airborne  operation.  As 

)  with  all  Century  products, 

this  oscillograph  incorporates  the  utmost  in  modern  design  and  work¬ 
manship,  yet  it  remains  simple  in  its  operation  and  maintenance. 

Write  for  Bulletin  CGC-302 
REGISTER  end  VOTE — ifi  YOUR  ceuelty 


Centuh^ 


GEOPHYSICAL  CORPORATION 

TULSA,  OKLAHOMA 
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you  CAN  ti  SUfi|...ip  irk 

W^stinghouse 


•  ILICTRONIC 

DESIGN  ENGINEERS 


•  TECHNICAL  WRITERS 


•  DESIGN  DRAFTSMEN 


•  PHYSICISTS 


•  Broadcast  Transmitters 

•  Power  Line  Carrier 
Communication  Equipmeni 

•  Railroad  Radio 


GentiV^  M< 


RECORDING  OSCILLOGRAPH 


•  Radio  Frequency  Heating 

•  Medical  and  Industrial  X-ray 

•  Commercial  Radar 

•  Balancing  Equipment 

•  Military  Radar  (ship,  ground, 
airborne) 

•  Military  Transmitters 

•  Spei^ized  Electronic 
Equipment 

•  Fire  Control  Systems 

•  Automatic  I’ilots 

•  Guided  Missiles 


If  yen  era  asiag  year  graetett  skiH 
la  e  dafaaM  laduttry,  da  aat  apply. 


363  PUTNAM  AVENUE  •  CAMBRIDGE,  MASS. 


FOR  VIBRATION,  TEMPERATURE,  STRESS,  STRAIN  ANALYSIS 


Swid  rMame  ef  aspetiMM  and  ado- 
eoHeu  fa:  Manager  of  Industrial 
Relations,  Wesdnghouse  Elec¬ 
tric  Corp.,  2519  Wilkens  Ave., 
Baltimore  3,  Md. 


ENGRAVES, 

ROUTS, 

PROFILES  uO  MODELS 


A  real  manay  tavar  far  indastry.  Pravan  by  Iba 
oxparianca  af  taal  and  die,  alaciranic  mochina,  lodia, 
alactrical  and  imlramanl  aianwfacfvran. 


OPPORTUNITY 


EE's  and  ME’s  with  over  3  yean 
experience  ...  a  number  of  excelleat 
positions  are  now  available  in  our 
Electronic  &  X-ray  and  Air-Arm 
Divisions  for  work  on: 


Chock  Thata  Oatstondlno  SaaoMts: 

Top  pay,  ideal  working  condi¬ 
tions,  advancement  on  merit, 
graduate  study  opportunities, 
employee  scholarships,  paid  re¬ 
location  expenses,  Baltimore  lo- 


cadoo. 


The  Green  Engraver  zips  out  precision  work 
on  meul,  plastics,  wood,  glass,  bard  rubber  etc.  .  .  . 
engraves  panels,  name  plates.  Kales,  dials,  molds, 
lenWs,  instruments,  instruaion  plates,  direcuonal  signs 
...  by  simple  tracing.  Routing,  pi  filing  end  three 
dimetuiorud  modeling  indicate  its  rtri4tUitj,  Electric 
etching  atuchment  available. 


Specify  the  Green  fagrover 

far  Hia  betl  bi 

law  cast  parfermetKa. 

Special  oHachmanls  and 
ang Inaarlng  torvica  avallabla 
for  predaefian  work. 


FREE  —  Fect-packed  loJder  yours  upon  request. 


c^t?  SfUfroiir 


UMBEIED  UK 


T^^tii^ouse 

offers  you 


niEI  NM 


SECURITY  AND 


0 


Missile  with  a  “one  track  mind” 

. . .  Bomber  Defense 

Defensive  guided  missiles  launched  from  super-  irols  from  Arma  are  an  integral  part  of  many  of 
sonic  aircraft  will  depenti  upon  electronic  marvels  America’s  most  advanced  weapons.  In  basic  re- 
tliat  come  as  close  to  simulating  human  intelli-  search,  design,  development  and  manufacture, 
gence  as  any  mechanism  ever  devised.  Important  .\rma  Corporation  has  worked  in  close  coopera- 
fimctions  of  these  “weapons  of  the  future"  are  tion  with  the  Armed  Forces  since  1918— and  more 
typical  of  those  entrusted  to  systems  made  by  recently,  the  Atomic  Energy  Commission.  Arma 
Arma  Corporation.  (Corporation,  Brooklyn,  .V.  Y.;  Mineola,  I. 

Complex  electronic  and  electro-mechanical  eon-  Subsidiary  of  American  Bosch  Corporation. 
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TRANSFORMERS 


RADIO  SHACK 


CORPORATION 


167  Washington  St.,  Boston  8,  Moss. 
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(continued) 


meets 


metric  brightness. 


LUMINANCE  CHANNEL 

In  a  color-television  system,  any 
path  which  is  intended  to  carry  the 
luminance  signal. 

Note:  The  luminance  channel 
may  also  carry  other  signals;  for 
example,  the  carrier  color  signal, 
which  may  or  may  not  be  used. 


CmCAOO  HMUUTICAUT  SUISV  )£<NSPO«MII« 
MliT  I,  MU-T-ir  CLSSt  «  llu'.MkIliiiNI 


LUMINANCE  SIGNAL 

A  signal  wave  which  is  intended 
to  have  e.xclusive  control  of  the 
luminance  of  the  picture. 


117  VOLTS.  Ml  M 


LUMINOSITY 

Ratio  of  photometric  quantity  to 
corresponding  radiometric  quan¬ 
tity  in  standard  units  (lumens  per 
watt). 


tk-771  PHL-70  2S4MI-IM  20 


>3-m 
I  >.71* 
I  *.717 
I  *.71* 
l*-71« 
l*.7*a 
l«.7*l 
ta.7*a 


l7Tn  ITT  120 
.ITOO-JTfl  ISO 


LUMINOUS  FLUX 

The  time  rate  of  flow  of  light. 
When  radiant  flux  is  evaluated  with 
respect  to  its  capacity  to  evoke  the 
brightne.ss  attribute  of  visual  sen¬ 
sation,  it  is  called  luminous  flux, 
and  this  capacity  is  expressed  in 
lumens. 


MATRIX 

(Noun)  In  color  television,  an 
array  of  coefficients  symbolic  of  an 
operation  to  be  performed,  which 
operation  results  in  a  color  coordi¬ 
nate  transformation.  (This  defini¬ 
tion  is  consistent  with  mathemati¬ 
cal  usage). 

(Verb)  In  color  television,  to  per¬ 
form  a  color  coordinate  transforma¬ 
tion  by  computation  or  by  electrical, 
optical  or  other  means. 


I  Wei«hi 


I  ai  No  Tyiic 

RH.IMO  IS 
KH  ISifi  15 
t».741  HH  t54U  IS 

t9^T49  KH  1055  lU 

1>.744  KH  1555  15 

5  4.748  KH  10«5  tu 

18.744  RH  1515  IS 

18.747  RHSIttS  • 

18.748  HH  laiUS  II 

18.748  RH  mso  a 

18^80  RH  IllSa  12 

18.781  RH  liJlXi  a 

18.788  RH  I2ZU0  12 

18.788  RH  aioo  a 

•  liMtaoufH*'  weMwml  at  18  v 


MATRIXER  (Matrix  Unit,  Matrix  Circuit, 
etc.) 

A  device  which  performs  a  color 
coordinate  transformation  by  elec¬ 
trical,  optical  or  other  means. 


diatancr  tir 
"C^drptli. 


Pt80S4  S8nd  IR8  Ih8  n4w  1953  Rodio  Shock 
Cololoo  end  th8  now  1953  CHIco9e  Troni* 
forinor  Cotolog. 


CHICAGO  Hermetically 
Sealed  Transformers  meet 
all  requirements  of  Grade  I 
MIL-T-27  specifications  for 
Class  A  operation. 

RADIO  SHACK'S 

stock  of  Chicago  transform¬ 
ers  meets  your  entire  need 
—  for  any  type  —  and  for 
production  quantities. 


MIXED  HIGHS 

Those  high  frequency  compo¬ 
nents  of  the  picture  signal  which 
are  intended  to  be  reproduced 
achromatically  in  a  color  picture. 


NAME 


COMPANY 


STREET 


STATE 


MODULATED  COLOR  SUBCARRIER 

See  Carrier  Color  Signal 


MOIRE 

In  television,  the  spurious  pat¬ 
tern  in  the  reproduced  picture  re¬ 
sulting  from  interference  beats  be¬ 
tween  two  seta  of  periodic  struc- 
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An  AMPEX  is  always 
ready  to  go 


—  Even  after  thousands  of 
hours  of  service 


Supreme  reliability  is  the  most  important  quality  your 
tape  recorder  can  have  —  whether  your  station  is  250 
watts  or  50,000  watts.  Countless  operators  have  found 
that  AMPEX  eliminates  the  fussing,  the  adjustments,  and 
the  uncertainty  they  had  previously  suffered  in  using  tape 


recorders  that  were  "built  to  a  price 


The  AMPEX  400  Series  Recorder  is  the  one  outstanding 
bargain  in  tape  recorder  service.  It  costs  least  per  hour  of 
use ;  it  minimizes  maintenance  and  adjustment ;  it  protects 
your  programs  from  the  hazard  of  sudden  failure ;  and  its 
reliability  frees  your  engineer’s  attention  for  other  tasks. 


Even  after  thousands  of  hours  of  service,  your  AMPEX 
Recorder  will  be  reliable  in  these  important  ways: 

•  When  you  press  the  button,  it  operates 

•  Program  timing  stays  accurate 

•  Starting,  stopping,  and  rewind  will  operate  smoothly 

•  Fidelity  will  still  be  high 

•  Maintertance  costs  will  still  be  low 


For  new  broadcast  application  bulletin,  write  Dept.  h-lO  i 


MAGNETIC  RECORDERS 


If  you  plan  for  tomorrow,  buy  an  AMPEX  today.  AMPEX  ELECTRIC  CORPORATION 


934  CHARTER  STREET  •  REDWOOD  CITY,  CALIF. 
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POWER 

SUPPLIES 
mercury : 


mercurinVoioctronic' 


Monufocfureri  of  Prtcmon  El^cfrtcol  ff^i'ifonce  Insfrumt/ 


PALISADES  PARK  •  NEW  JERSEY 


PLASTIC  •  METAL 
GLASS • PAPER 
RUBBER  •  CERAMIC 
CARDBOARD 

in  such  products  as 
Resistors,  capacitors, 
valves,  tubes,  labels, 
sleeves,  spark  plugs,  car¬ 
tons,  etc.,  etc. 

THESE  PRODUCTS 
AND  MANY  OTHERS 
OF  ALMOST  ANY 
MATERIAL  AND  SHAPE 
CAN  BE  IMPRINTED 


Feoturing  —  Continvotisly  Vori- 
able  outoul  voltage  (w'rthovt 


^  MODEL  304-i 


Regulated 
Power  Supply 
0-600  VDC  @  300  mu 

OUTPUT  VOLTAGES:  1?1  0-600  VOC 
@  300  MA  Regulotod.  #2  0-150 
VDC  @  5  MA  Reguloted.  #3  6.3 
VAC  @  10  Amps  Unroguloteid. 
REGULATION:  Within  .5%  from  20- 
600  VDC.  From  no  lood  to  full  lood. 

At  10  volts.  Rogulotion  1%. 

HUM  VOLTAGE:  loss  thomS  miin- 
volts. 

METERS;  High  Voltog#  and  Bios  Volt¬ 
age  reodablo  on  voltmeter.  Milliom- 
meter  included. 

OUTPUT  TERMINATIONS:  Positive  or 
Negative  ground. 

OUTPUT  IMPEDANCE:  less  thon  2 
ohms  ot  20  cycles  or  more  for  oil 
output  voltoges. 

DIMENSIONS:  length  19''  m  Height 
lOVi"  «  Depth  13".  Panel  sice  19" 

M  lOVi''.  WE  Notching 


MARKING  MACHINE 

Why  not  send  us  samplos  of  your  products?  They  will  be  test-printed  and 
returned  to  you  for  your  examination! 

O  REJAFIX  HAND-OPERATED  MODELS  FOR  SMALL 
RUNS.  FULLY  AUTOMATIC  MODELS  FOR  MASS 
PRODUCTION. 


Popper  &  sons 


300  FOURTH  AVENUE 
NEW  YORK  10,  N.Y. 


O  MODEL  308-A 


MDGP 

im 

600 


Regulated 

Supply 

0-600  VOC  @  200  MA 

OUTPUT  VOLTAGES:  0-600  VOC 

@  200  MA  e*gulol*d.  #2  O-ISO 
VDC  ^  S  MA  e««ulalwl.  #3  6.3 
VAC  10.  Amps  Unregulotod. 
REGULATION:  Within  .5%  from  20- 
600  VDC  from  no  load  to  full  lood. 

At  10  volts  Rogulotion  1%. 

HUM  VOLTAGE:  Less  thon  5  milll. 
volts. 

METERS:  High  Vottogo  ond  Bios  Volt- 
ogo  roodoblo  on  voltmotor.  MMliom- 
motor  includod. 

OUTPUT  TERMINATIONS.  Positiv#  or 
Nogotivo  ground. 

OUTPUT  IMPEDANCE:  Loss  than  2 
ohms  ot  20  cyctos  or  moro  for  oil 
output  voltogos. 

DIMENSIONS:  longth  19"  i  Hoight 
BVd"  X  Depth  13".  Ponel  size  19" 

X  BVd".  WE  Notching. 

WRIT!  FOR  COMPini  OnAILS 
ON  THESE  TWO  NEW  UNITS  AND 
A  COPY  OF  OUR  latest  CATALOG  ^ 


lOes/gneri,  Devefoptrs,  Prodvcerti 
'  of  F/n#  ffocfronic  Equi’pmtnf  * 
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mperature  Compensating 
at  well  as  By-Pass 


TC  1 

1/4  Dia. 

5/16  Dia. 

1  1/2  Dia. 

5/8  Dia. 

3/4  Dia.  1 

1  7/8  Dia. 

P-100  1 

_ 

2-  9  MMF 

10-  30  MMF 

_ 

_  1 

. 

NPO 

2-  12  MMF 

13-  27 

28-  60 

61-  75  MMF 

76-110  MMF  i 

111-150  MMF 

N-  33  j 

2-  15 

16-  27 

28-  60 

61-  75 

76-110 

111-150 

N.  80 

2-  15 

16-  27 

28-  60 

61-  75 

76-110 

111-150 

N-  150  1 

2-  15 

16-  30 

31-  60 

61-  75 

76-110 

111-150 

N-  220 

2-  15 

16-  30 

31-  75 

76-100 

101-140 

141-190 

N-  330  i 

2-  15 

16-  30 

j  31-  75 

76100 

101-140 

14U190 

N-  470 

2-  20  i 

21-  40 

1  41-  80 

80-120 

121-170 

]  171-240 

N-  750 

5-  25 

26-  50 

51-150 

151-200 

201-290 

291-350 

N.1400 

IS-  50 

51-100 

101-200 

200-250 

251-470 

480-560 

N-2200  1 

47-  75 

76-100 

1  101-200 

201-275. 

276-470 

1  471-560 

If  the  samples  you  need  are  not  here  — send  for  them. 

-  SPECIFICATIONS  - 

POWER  FACTOR:  LESS  THAN  .)%  AT  I  MEGACYCLE  LEAKAGE  RESISTANCE:  INITIAL  : 

WORKING  VOLTAGE:  1000  VOC  TEST  VOLTAGE:  2000  VOC  *' 

nicicrrmr  rnidCTAKiT  r-lOO  UK  n.750  88K  N.2200  245K  LEaOSi  #22  TINNED  COPPER  (.< 

DIELECTRIC  CONSTANT:  jjn  NUOO I4JK 

LEAD  LENGTH:  %  '  SODY  1 

CODING:  capacity,  tolerance  and  tc  stamped  on  disc 

INSULATION:  DUREZ  PHENOLIC— VACUUM  waxed  TAISIAMrFS  >  4-I0<S. 


LEAKAGE  RESISTANCE:  INITIAL  7500  MEG  OHMS 

after  humidity  1000  MEG  OHMS 
LEaDSi  #22  TINNED  COPPER  (.026  OlA.) 

LEAD  LENGTH:  14'  SODY  1 BODY  1  V,\  •/,*  AND  LARGER 
BODY  116' 

TOLERANCES:  ±5%,  ±10%,  ±20% 


RMC  DISCAPS  are  Designed  to  Replace  Tubular  Ceramic  and 
Mica  Condensers  at  LOWER  COST 


SEND  fOR  SAMPLES  AND  TECHNICAL  DATA 


RADIO  MATERIALS  CORPORATION 

GENIRAL  OFFICE:  3325  N.  Colifernia  Ave.,  Chicago  18,  III. 


'  PA^ORISi  At:  CMlCAeO^^ILt..  AND  ATTfCAr  IND.'f 

Two  RMC  Plants  Devoted  Exclusively  to  Cdromic  Condensers 
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(continutd) 


In  monochrome  television  trans- 


TYPE  512 

CATHODE-RAY  OSCILLOSCOPE 


This  precision  laboratory  oscilloscope  is 
preferred  by  development  engineers  for  all 
work  within  its  time  base  and  frequency 
response  capabilities.  In  addition,  the  Type 
512  has  characteristics  that  make  it  highly 
desirable  for  work  in  special  fields. 

Balanced  differential  input  to  the  direct 
coupled  vertical  amplifier  is  useful  to  atten¬ 
uate  in-phase  components  or  to  mix  two 
signals  without  interaction  or  frequency  dis¬ 
crimination.  High  sensitivity  permits  obser¬ 
vation  of  low  level  phenomena.  Slow 
sweeps,  coupled  with  a  P7  crt  screen,  pro¬ 
vide  maximum  utility  in  low  frequency  pulse 
work.  An  adjustable  delayed  trigger,  a  pos¬ 
itive  gate,  and  the  sweep  waveform  are 
available  at  the  front  panel  for  external 
use.  The  calibration  voltage,  a  square  wave 
of  about  1  kc,  is  also  useful  for  rc  attenuator 
adjustment  and  external  test  purposes. 


SPECIFICATIONS 

Vertical  Ampllflar 

Sentitiyity,  dc  to  I  me,  S  mv/ cm 
Riielim*  0.4  psec 

Saniitivily,  dc  to  2  me,  0.15  v/cm 
Itiiolim*  0.2  Mioc 

rim*  loM 

Single,  triggered,  or  recurrent, 

0.3  lec/ cm  to  3  Msec/ cm  in  ten 
ranges,  continuously  variable,  accur¬ 
ate  within  5%  (1  sec/ cm  or  3  sec/ cm 
ovoiloble  on  special  order) 

Calibration  Voltage 

Square  wove,  approximately  I  kc, 
continuously  vorioble  in  9  ranges, 

5  mv  to  SO  V  lull  scale,  accurate 
within  3% 

All  dt  voltages  electronically  regu¬ 
lated. 

Two  lOx  rc  probes,  I  blue  and  I 
amber  filter  furnlsbed  as  stand¬ 
ard  equipment. 


TYPE  512  —  $950,  fo  b.  PORTLAND,  OREGON 

A  TEKTRONIX,  Inc. 

P.  O.  Box  831  A,  Portland  7,  Oregon  •  Cable:  TEKTRONIX 


mission,  a  siitnal  wave  for  control¬ 
ling  the  luminance  values  in  the 
picture  but  not  the  chromaticity 
values. 

In  color  television  transmission, 
that  part  of  the  signal  wave  which 
has  the  major  control  of  the  lumi¬ 
nance  of  the  color  picture  and  which 
controls  the  luminance  of  the  pic¬ 
ture  produced  by  a  conventional 
monochrome  receiver. 

MONOCHROME  TRANSMISSION 

In  television,  the  transmission  of 
a  signal  wave  for  controlling  the 
luminance  values  in  the  picture,  but 
not  the  chromaticity  values. 

OSCILLATING  COLOR  SEQUENCE 

Deprecated  (see  Color  Phase  Al¬ 
ternation) 

PICKUP  SPECTRAL  CHARACTERISTIC 

The  set  of  spectral  responses  of 
the  device,  including  the  optical 
parts,  which  converts  radiation  to 
electric  signals  prior  to  any  non¬ 
linearizing  and  matrixing  opera¬ 
tions. 

'  RECEIVER  PRIMARIES 

The  colors  of  constant  chromati- 


tures  in  the  image. 

Note:  Moires  may  be  produced, 
for  example,  by  interference  be¬ 
tween  regular  patterns  in  the  orig¬ 
inal  subject  and  the  target  grid  in 
an  image  orthicon,  between  pat¬ 
terns  in  the  subject  and  the  line 
pattern  and  the  pattern  of  phosphor 
dots  of  a  three-color  kinescope,  and 
between  any  of  these  patterns  and 
the  pattern  produced  by  the  carrier 
color  signal. 


MONOCHROME  BANDWIDTH 
(of  the  signal) 

The  video  bandwidth  of  the  mono¬ 
chrome  signal. 


MONOCHROME  BANDWIDTH 
(of  the  monochrome  channel) 

The  video  bandwidth  of  the  mono¬ 
chrome  channel. 


MONOCHROME  CHANNEL 

In  a  color  television  transmi.ssion, 
any  path  which  is  intended  to  carry 
the  monochrome  signal. 

Note:  The  monochrome  channel 
may  also  carry  other  signals;  for 
example,  the  carrier  color  signal 
which  may  or  may  not  be  used. 


MONOCHROME  SIGNAL 


STEATITE 
INSULATION 


FULL-FLOATING 
CONTACTS 


PLUG-AND- 

RECEPTACLE 

■ . 


Sectionallzlng 
Circuits  ^ 
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Simultaneous  contact  of  any  number  of  leads  can  be  made  or  broken  by  use 
of  Lapp  Plug-and-Receptacle  units,  for  panel-rack  assembly  or  other  section- 
alized  circuits.  Insulation  is  Steatite,  the  low-loss  ceramic  which  is  non-carboniz¬ 
ing,  even  when  humidity,  moisture  or  eontamination  sets  up  a  leakage  path.  The 
unit  shown  above  provides  twelve  contacts,  rated  for  operation  at  2.5Kv  |>eak 
terminal-to-terminal,  l.SKv  peak  terminal-to-ground,  23  amps  at  60cps.  All  eon- 
tacts  are  silver-plated;  terminals  are  tinned  for  soldering.  Polarizing  guide  pins 
assure  positive  alignment.  Write  for  specifications  of  this  and  other  available  units, 
or  engineering  recommendations  for  special  units  for  your  product. 

Lapp  Insulator  Company,  Inc.,  LeRoy,  New  York 


AER  wm  COM 


Multichannel 
telegraph  A I  o* 
telephone  A| 
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UPON  ACCURACY  OF  TNE  DIE 
Depends  Ouality  and  Finish 

in  This  Instance  Silver  Clad  Copper  Wire 

Another  E>ehind  the  scenes  service  that  is  part  of  the  every  day  routine  at 
"Improved"  is  shown  here.  This  is  the  die  checking  room  where  dies  for  all 
our  wire  and  tubing  products  are  scientifically  checked  to  assure  the  accuracy 
fundamentally  necessary  for  the  high  quality  and  finish  traditional  with  this 
fifty-three-year-old,  owner-managed  company.  We 
will  be  pleased  to  answer  inquiries  on  how  our 
many  services  may  l>e  of  useful  assistance  to  you. 


,  The  Home  of  IMPROVED  Service 

\  Rhode  Island's  largest  manufacturer 

of  Laminated  Metals. 


Sectional  Tower 

MOST  ECOHOMICAL  FOR 
MICROWAVE  •  FM  •  TV 
COMMUHICATIOHS  •  RADAR 


Actual  photograph  of  VEE-D-X 
Sectional  Tower  installation  show¬ 
ing  192  MC  ground-plane  antenna 
suited  for  ground-to-plane,  ship-to- 
shore,  and  mobile  communications. 

THE  LaPOINTE-PLASCOMOLD  CORP. 

ROCKVILLE,  CONNECTICUT  - 
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HOW  MANY 


AHEGACYCIES? 
AT  25,000 


MEGACYCLES? 


precision 

variabie  crttenucrtors 


•  METAllIZED 

GIASS  ATTENUATING 
ELEMENTS 

•  PRECISE,  PERAAANENT 


The  use  of  metallic-film-on-slass  techniques  to  provide 
attenuation  at  microwave  frequencies  is  no  longer  new. 
This  type  of  PRD  attenuator  is  now  well  recognized 
for  its  constancy  of  attenuation  with  time  as  well  as  for  its 


insensitivity  to  variations  of  humidity  and  temperature. 

PRD  has  now  augmented  this  line  of  attenuators  with 
units  employing  metallized  mica  elements  to  provide 
broader-band  characteristics  for  the  millimeter  region  of 
the  microwave  spectrum.  As  a  consequence,  it  is  now 
possible  to  offer  complete  coverage  of  the  range 
from  2,600  to  40,000  megacycles  per  second  in  design-s 
varying  from  a  simple  level  set  attenuator  to  a 
precisely  calibrated  secondary  standard.  Write  today  for 
our  complete  new  catalog  of  microwave  test 
equipment  —  address  Dept  E-10. 


CALIBRATION 

•  BROADBAND 

CHARACTERISTICS 

•  NEGLIGIBLE 

INSERTION  LOSS 

•  BACKLASH-FREE 

•  LOW  REFLECTION 

•  WELL  SHIELDED  CASING 


55  JOHNSON  STREET,  BROOKLYN  1.  NEW  YORK 

- WtSTEJN  SAltS  OfnCf. - 

737  NO.  SEWARD  STRKT,  HOUYWOOD  38,  CAU^ 
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Fansteel  Metallurgical  Corporation 


ELECTRONS  AT  WORK 


Ewiftg  GollowdY 


city  and  variable  luminance  pro¬ 
duced  by  the  receiver  which,  when 
mixed  in  proper  proportions,  are 
used  to  produce  other  colors. 

Note;  Usually  three  primaries 
are  used;  red,  green,  and  blue. 


STATIONARY  CPA  AXIS 

A  fixed  reference  phase  with  re¬ 
spect  to  which  a  carrier  color  signal 
of  con.stant  chrominance  makes 
equal  and  opposite  angles  for  suc¬ 
cessive  fields,  this  reference  phase 
being  the  same  for  all  chrominances. 


TAKING  CHARACTERISTIC 

See  Camera  Spectral  Character¬ 
istic 


We  minimized  scrap  loss... 

.  cut  fabricating  costs  23.9% 
by  letting 

•a  Fansteel 

fabricate  our 


ZERO  SUBCARRIER  CHROMATICITY 

The  chromaticity  which  is  in¬ 
tended  to  be  displayed  when  the 
subcarrier  amplitude  is  zero. 


Late»<t  Disc-Cathode 
Developments 

Recent  electronics  research  and  de¬ 
velopment  at  Superior  Tube  Com¬ 
pany,  Norristown,  Pa.  have  made 
significant  advances  in  disc  ca¬ 
thodes.*  Manufacturing  techniques 
have  been  perfected  for  maintain¬ 
ing  a  critical  E  dimension  tolerance. 
Fig.  1,  ±0.0005  in.  during  long  pro¬ 
duction  runs.  New  and  more  effi¬ 
cient  alloys  for  electron-emitting 
cathode  caps  have  been  developed. 
Sublimation  effect  leakage  of  elec¬ 
trons  across  the  ceramic  di.sc  of  the 
cathode  and  heater-to-cathode  elec¬ 
tron  leakage  has  been  reduced. 
Heater  shrinkage  due  to  improper 
insertion  during  assembly  has  been 
eliminated. 

As  a  result  of  these  five  basic  in¬ 
novations,  the  disc  cathode  now 
seems  to  be  ready  for  the  more 
stringent  electronic  tasks  to  which 
it  may  be  applied  in  the  near 
future. 

The  disc  cathode  may  be  de¬ 
scribed  as  a  cathode  sleeve  material 
which  is  crimped  or  fastened  to  a 
ceramic  disc.  The  disc  part  of  the 
name  comes  from  the  ceramic  disc 
used  as  an  insulator  between  the 
cathode  and  the  grid  No.  1  elec¬ 
trode. 

The  disc  cathode  is  used  in  the 


COMPONENTS 


More  and  more  tungsten  and  mo¬ 
lybdenum  users  are  finding  Fansteel 
fabrication  the  answer  to  compli¬ 
cated  and  costly  production  prob¬ 
lems.  Fansteel’s  long-experienced 
engineers  and  technicians  not  only 
recommend  the  material  to  be 
used  but  also  the  shape  best  adapted  to  solve  a  specific 
problem.  Why  not  use  Fansteel  fabrication  to  your  ad¬ 
vantage,  too?  Fansteel  will  help  you  effect  important 
cost  savings  by  eliminating  the  scrap  and  reject  problem, 
minimizing  inspection  costs,  and  releasing 
equipment  and  personnel  for  other  work. 

WrHi  hr  Ik*  inhniMlivi  bMliItt:  "UNSUIl  TlllltSTEI  kNO  MOITIDEIUM' 


A  short  molybdenum  rod  { ) )  wot  hot 
forged  to  form  basic  con*  (2),  and 
tho  part  (3)  was  finished  by  machir*- 
ing  and  drilling. 


r  AN  STI  E  I 

WOfilO'S  LAKGtSr 
MOOVCEt  Of 
HFiAcroar 
MtUiS 


Tungsten  &  Molybdenum 


22503C 


*  Manufactured  under  U.  S.  Patentf*  No. 
i5l:s7l  and  2608743. 
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Brown  Electrometer 
thawing  recorder 
with  door  ajar  and 
preamplifier  at  left. 


for  measuring  and  recording 
currents  ns  low  ns  10*'^  amperes 

Sitc^ticeU  ^AeviactenidUed 


x\.ccuRATE  measurement  of  extremely  small  currents  is 
accomplished  in  this  instrument  through  the  use  of  a  null 
balance  servo  systeih  and  a-c  amplifiers  that  prevent  drift 
and  consequent  instability.  It  is  the  only  such  system  that 
incorporates  a  recorder  as  an  integral  part  of  the  circuit. 
Designed  to  measure  and  record  minute  currents  in  ioniza¬ 
tion  chambers,  the  Brown  Electrometer  may  be  used  in 
any  application  where  currents  as  low  as  a  billionth  of  a 
microampere  sue  encountered. 

Features  of  the  instrument  include  a  special  power  supply 
to  prevent  false  measiuements  from  stray  signals  which 
might  originate  in  an  a-c  power  source  .  .  .  vibration  fre¬ 
quency  carefully  selected  to  prevent  phase  shift  .  .  .  and 
automatic  standardization  of  voltage  across  the  slide-wire. 

Minneapolis-Honeywell  Regulator  Co.,  Industrial 
Division,  4428  Wayne  Ave.,  Philadelphia  44,  Pa. 


•  Full  Scale  Current  Ranges  Available: 
10  '*  amperes  with  10"  ohm  resistor, 
and  selector  switch  adjustment  for  full 
scale  of  10‘‘*  or  10  "  amperes.  Using 
other  resistors,  full  scale  current  ranges 
up  to  10'^  ampt^res  can  be  supplied  with 
selector  switch  adjust  mtmt  up  to  10  * 
amperes. 

•  Input  Resistor:  10"  ohms  for  most 
senmtive  current  measurement.  (Also 
supplied  in  values  down  to  10*  ohms.) 

•  System  Accuracy:  Approximately  1  per 
cent  of  scale. 

•  Zero  Drift:  Should  not  exceed  0.3 
millivolt  piT  day. 

•  System  Noise:  ApproximaU^ly  5  micro- 
volts. 

•  Instrunwnt  SptHKl  of  R<«epons(*:  Avail¬ 
able  for  either  24,  12,  or  4H  st'conds 
full  scale. 

•  Maximum  Spew'd  of  Response  Using  4^ 
Second  Instrument  Spe^:  5  second  for 
90  per  cent  of  change,  with  preamplifier 
located  at  source. 

s  Power  Supply:  115  volts,  60  cycles. 
Also  dry  cell  supplied  in  instrument. 

•  Power  Requirements:  65  watts. 


WW  MINNEAPOC.S  -m-a 

Honeywell 


Writs  for  Data  Shaat  No.  10.0-4 ...  and  lor  Bullotin  No.  1S-14.  For  valuablo  Information  on  analytical  and  laonaich  laatnmoatatlan. 
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Boost  Your  Quality  Standards 

with  (d^  [mumiic  cumms 


For  Low-Cost  Servicing 
of  Mobile  Radio  Systems 


Lampkin  equipment  gives  you 
the  lowest  cost  per  channel, 
whether  you  supervise  a  large 
multiple-frequency  system,  or 
whether  you  service  numerous 
smaller  installations!  Lampkin 
equipment  measures  center  fre¬ 
quency  and  modulation  devio- 
tion,  to  FCC  specifications! 


The  Type  205  FM  Modulation  Meter 
For  Multiple  Mobile  Frequencies. 


hot  tin  dipped  .  .  .  fabricated  terminal  and  vent 
holes  .  .  .  smooth,  one-piece  construction  using 
cold  rolled  steel  .  .  .  draw  depths  up  to  2W' 
.  .  .  inside  fit  covers  for  easy  hermetic  sealing 
in  all  sizes  .  .  .  available  as  stock  sizes  and 
as  special  fabrications. 


The  Type  205  FM  Modulotion  Meter  mcos- 
ures  peak  freqjcncy  swing  due  to  voice 
modulotion  of  FM  tronsmitters,  os  required 
by  the  FCC.  Indicates  0-25  KC.  deviation. 
Instantly  tunable  to  ony  frequency  from 
25  MC.  to  200  MC.  Simple  to  use.  Direct 
reading.  No  chorts.  No  tobies.  $240  00. 


o  METAL  PRODUCTS  COMPANY,  INC. 

PHILLIPSBURG,  N.  J. 


For  Any  Number  of  Frequencies, 
AM  or  FM.  The  Type  105-B 
Micrometer  Frequency  Meter 


The  Type  105-B  Micrometer  Frequency 
Meter  measures  center  frequency  devia¬ 
tion  on  ony  number  of  tronsmitters,  AM 
or  FM,  from  0.1  MC.  to  175  MC.  The  occu- 
racy,  determined  by  over  500  field  tests, 
is  conservotively  guoronteed  better  than 
0.0025%,  surpassing  FCC  requirements 
Reodily  checked  ogainst  WWV.  $220.00 


TOROID  COILS 


CRYSTALS 


Return  coupon  TODAY  lor  complete  literature. 


TOROID  FI  LTIRS...I.F.TRANSFORMERS...R.F.  COILS...  DISCRIMINATORS 
TRANSFORMERS  ...  TV  TUNERS  . . .  ION  TRAPS  . . .  SPEAKERS 


Instruments  Div.,  Bradenton,  Florida 


If  you  require  exacting  quality  and  dependable  performance,  let 
DX  engineers  figure  with  you  on  your  next  production  run.  Users 
of  DX  components  enjoy  exceptional  freedom  from  field  failures. 
This  advantage  can  be  yours  at  no  extra  cost.  Write  today. 


■hniral  Hterat 
fnllOWiTTK  t.aT 


a  Type  20.S  FM  Miidulatlon  M 
.T  Type  lOS-B  Mlcrofneter  Freqi 


COMRONINTS 
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THE  OID  WAY: 

The  4  ongle  brockets  were 
drilled  ond  topped  to  re> 
ceive  mochine  screws  in 
ottoching  the  chossis  to 
the  cobinet;  hole  olign- 
ment  wos  olwoys  o  problei 
since  brockets  ore  in 
"blind"  positions. 


THE  SPEED  NUT  WAY; 
The  SPEED  NUT  Principle  of 
Spring  Tension  foslening 
applied  to  the  4  ongle 
brackets  eliminates  these 
hole  olignment  problems 
providing  sturdy,  vibration* 
proof  ottochment. 


^odtbJyfL  TiLEVISION 

CkoMtteli  6Z%Saue4€^ 

WITH  TINNERMAN  SPEED  NUTS* 


•  Engineers  at  Jackson  Industries,  Inc.,  Chicago,  IlL  are 
"on  the  beam”  when  it  comes  to  maintaining  TV  quality 
at  production  line  speeds.  They  found  the  SPEED  NUT 
way  of  attaching  their  new  Tri-Lok  television  chassis 
to  the  cabinet  picked  up  a  neat  631  production  savings! 
This  attachment  was  one  of  their  toughest  fasten¬ 
ing  problems ...  to  solve  it  Jackson  found  a  standard 
Tinnerman  part  tailor-made  and  engineered  for  the  job! 

Four  angle  brackets  are  used  to  fasten  the  chassis  to 
the  cabinet.  In  the  old  way,  an  angle  bracket  was  threaded 
to  receive  a  machine  screw,  and  it  was  necessary  to  align 
the  screws  perfectly  with  the  threaded  holes  since  the 
attachment  is  in  a  "blind”  position. 

Speed  Nuts  eliminate  the  tapping  operation  required 


in  threading  the  angle  brackets,  making  hole  alignment 
easier,  faster!  Now  Jackson  has  adapted  this  part  into 
their  standards  along  with  a  63X  savings  in  time  and 
materials-handling ! 

You  can  turn  your  fastening  problems  into  production 
savings ...  do  as  thousands  of  manufacturers  are  doing 
...turn  to  Tinnerman  for  a  Free  Fastening  Analysis 
of  your  products.  The  Tinnerman  representative  in  your 
area  will  be  happy  to  give  you  the  full  details  on  this  great 
service.  Call  on  him  today  or  write  direct  to:  TINNERMAN 
Products,  Inc.,  Dept.  12,  Bo*  6688,  Cleveland  1,  Ohio. 

In  Co/ioda.  Dommion  Fastonen  Ltd..  Hamilton.  Ontario.  In  Gr^ot 
Britain:  Simmonda  Aarocaaaoriaa,  Ltd..Treforeat.  Wales.  In  Franct: 
Aeroceaaoires  Simmonda. S. A. —7  rue  Henry  Barbuaae. Levalloia (Seine. } 
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OUTPOl  VOLTS 


FOR  BETTER  NO  LOAD  TO 
FULL  LOAD  REGULATION 


when  tested  under  both  hot  ond  cold  conditions,  from  no  load  to  full  load,  standard 
Roytheon  Voltoge  Stabilizers  held  output  voltages  between  114.6  and  115.6  volts  or 
only  1.0  volt  change.  Ordinary  voltage  regulators  voried  os  much  os  5.2  volts  under 
the  some  conditions. 


VOLTAGE  STABILIZERS 


Watt  for  watt,  Raytheon  Magnetic  Voltage  Stabilizers  are 
smaller,  lighter,  more  compact  than  other  makes.  Comparative 
tests  show  that  they  are  also  more  eflBcient.  Check  them  any  way 
you  like  and  you,  too,  will  find  Raytheon  Voltage  Stabilizers  ten 
ways  better.  Specify  Raytheon  Voltage  Stabilizers  when  you  want 
to  insure  reliable  operation  of  any  electrical  equipment. 

Standard  catalog  models  in  ratings  from  15  to  2000  watts  are 
carried  in  stock  by  125  parts  distributors  from  coast  to  coast. . . 
can  be  built  into  your  equipment  or  used  as  an  accessory.  Custom 
engineered  units  from  5  to  10,000  watts  can  be 
designed  and  built  for  any  military  or  commer* 
cial  application. 

Write  for  complete  information  and  performance  data 


RAYTHEON 

MANUFACTURING  COMPANY 

EQUIPMENT  SALES  DIVISION 

DEPT.  6270-A,  WALTHAM  54,  MASSACHUSETTS 
DISTRICT  OFFICES:  BOSTON.  NEW  YORK.  CLEVELAND.  CHICAGO,  NEW 
ORLEANS.  LOS  ANGCUS  (WILMINGTON',  SAN  FRANaSCO.  SUTTU 
INTERNATIONAL  DIVISION:  19  RECTOR  ST.,  NEW  YORK  CITY 

FAyTHfON  PRODUCTS  /NClUOf;  WELDPOWER*  welJcn; 
Voltage  fttabilizerc  (regulators);  Transformers;  Sonic  oscil* 
lators  for  laboratory  research:  Standard  control  knobs; 
Electronic  calculators  and  computers;  Radio,  television,  sub* 
miniature  and  special  purpose  tubes  and  other  electronic 
equipment.  *Rao.  U.  S.  Pot.  Off, 


TESTS  PROVE 
10  POINTS  OF 
RAYTHEON 
SU  PERIORITY 


IDaliver  occurote  AC  voltage 
•  within  ±I6X 

0  Stobiiize  output  with  more 
precision 

3.  Regulate  better  ot  full  lood 

4  Hold  up  better  under  over* 
-  load 

C  Better  no-load  to  fuM-tood 
regulation 

C  Accept  wider  input  voltoge 
rar>ge 

T  Less  voltoge  chonge  as 
*  *  units  heat  up 
0  less  chonge  in  output  os 
frequencies  fluctuate 
Q  Smaller,  lighter,  more  com- 
poet,  no  moving  ports 

10.  Cost  less  to  operoto 


ELECTRONS  AT  WORK  (conHfiiicd) 


FIG.  1 — Conitruction  ol  a  diic  cothodo. 
Electrons  emitted  to  qun  structure  (A), 
borlum  sublimes  to  9ive  grid  emission 
(B).  grid-cathode  spacing  (C),  spacer 
(D),  E  dimension  (E).  shaded  groove 
(F),  ceramic  insulator  (G).  heoter-cathode 
leakage  current  (H),  heater  (I),  alloy 
sleeve  (I),  grid  cup  (K),  nickel  sul^ 
limes  to  give  low-resistance  path  ocross 
ceramic  (L)  and  alloy  cap  (M) 

cathode-ray  picture  tube  as  a  source 
of  electrons.  Electrons  are  emitted 
from  the  cap  or  top  surface  of  the 
disc  cathode. 

The  cathode  sleeve  is  hollow,  so 
that  it  can  be  beaded  easily  to  the 
ceramic  disc  and  a  heater  may  be 
conveniently  inserted.  The  heater 
maintains  a  temperature  of  approxi¬ 
mately  775  C,  the  usual  operating 
temperature  at  which  electrons  are 
emitted  from  the  surface.  The  elec¬ 
tron-emitting  end  of  the  cathode 
sleeve  or  cylinder  is  closed  by  con¬ 
tinuous  metal  or  by  a  special  cap. 
The  metal  cap  or  closed  end  of  the 
cathode  sleeve  is  coated  with  a 
barium-strontium  oxide  coating 
which  emits  electrons  in  the  same 
manner  and  practice  that  is  used  in 
the  receiving-tube  industry. 

The  disc  cathode  is  spaced  within 
the  grid  cup  during  assembly  where 
care  must  be  taken  to  maintain  a 
fixed  grid-to-cathode  spacing.  This 
spacing,  in  turn,  is  controlled  by  a 
critical  E  dimension  of  the  disc 
cathode. 

E-Dimension  Tolerances 

As  applied  to  the  final  assembly 
of  a  disc  cathode,  the  E  dimension 
I  is  the  critical  distance  between  the 
ceramic  surface  and  the  surface  of 
the  emitting  cap.  In  operation  of 
the  cathode-ray  tube,  the  E  dimen¬ 
sion  controls  the  cut-off  voltage 
since  it  determines  the  grid-to- 
cathode  spacing.  It  is  necessary  to 
j  control  the  E  dimension  to  within 
j  narrow  limits  to  add  uniformity  to 
I  the  characteristics  of  cathode-ray 
I  tubes  in  production  and  circuit 
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MII-W-5086 


RHODE  ISLAND  INSULATED  WIRE  CO:.  Inc. 


50  BURNHAM  AVENUE 
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CRANSTON,  RHODE  ISLAND 


National  Sales  OiTices:  624  S.  Michigan  Blvd.,  Chicago,  (11. 


i 


HYCOR 


SOFT  SOLDER 


MAKE  IT 


Single  Source 
INDUSTRIAL 
ELECTRONICS  ^ 
SUPPLIER 


FREE! 

1 100-PACE 
GENEftAl 
CATALOOL 


ELECTRONICS  INC 


Decade-Inductor  units 


Alpha’s  preformed  solders,  in 
any  shape  or  size,  cut  many 
hours  from  your  production 
time.  You  can  select  washers, 
rings,  coils,  cut  shapes,  drops, 
pellets,  solder  foil,  to  fit  your 
specific  needs.  They  save  you 
considerable  money  and 
materials  in  repetitive  soldering 
processes. 


•  HYCOR  DECADE  -  INDUCTOR  units  are 
indispensable  for  design  and  experimen¬ 
tation  work  on  audio  filters. 

#  The  units  are  available  in  four  ranges  up 
to  10  henries.  Units  may  be  used  indi¬ 
vidually  or  all  four  may  be  connected  in 
series  to  obtain  11.11  henries  in  1  milli¬ 
henry  steps. 

O  Toroid  coils  are  used  to  obtain  high  "Q", 
stability  and  low  pickup  from  external 
fields.  Inductance  accuracy  is  2%.  Sand  for  ballatin  D-l 

HYCOR  COMPANY,  INC. 

11423  VANOWIN  STRin,  NORTH  HOLLYWOOD,  CALIFORNIA  •  SUnsat  3.33M 

B  ManufoctuTBct  of  Toroid  Inductors,  Docodo  Inductor  Inttrvmonft, 

i  Wovo  Filtort,  RosUtivo  Notworkt,  ond  ProcUion  RotUtori 


COMPLETE 

STOCKS 

•f  evor  300 
Notiofwl 
^  Orowd*  , 


ORDER 

brifigt  you 
Cvorytliifi9 
in  Hi# 

INDUSTRY^ 


SPEED  AUTOMATIC  SOLDERING 

for  flame,  oven  or  induction  heoting 

Increase  Production  •  Melts  Faster  •  Guaranve 
Product  Precision  •  With  Or  Without  Self-Flux 
Save  Labor  Costs  •  Designed  For  Youj  Application 
All  Sizes,  Shapes.  Alloys  •  Stronger,  Smoother  Joints 

AVAILABLE  IN 
it  CEN-TRI^ORi  -^TRI^ORI 

ENERGIZED  LEAK-PRUF 
ROSIN-FIUED  ACID-FILUD 

it  SINOLE-CORE  it  SOLID  WIRE 
it  SHEET  SOLDER 

Please  consult  us  on  your  soldering  problems. 
Trained  Field  Engineers  always  available  n>  assist 
you.  Small  or  large  quantities. 


/^ONIY  > 
I  INVOICE 

SAVE  TIME. 

BILLING, 

,  SHIPPING 


including  JAN  EQUIPi^ENT 


Parchaelaf 
Aieatfl  Chief 
laflaaanl 

Write  today  on 
your  coirpony 
lollarhoot!  for 
your  copy  of 
our  gigantic 
buying  guido. 


for  furlbt 
imformotii 


write  to 


r  ALPHA  METALS,  INC. 

[  58  Water  St.,  Jersey  Cih^,  N. 
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20,000  Miles  Cross-Country  I 
Without  Camera  Service ; 


EOUALIY  RUGGED  ond  service-free  on 
trip  was  GPL  Utility  Projector  with  *‘3-2" 
intermittent  which  permits  use  with  I.  O. 
comero  for  film  telecosting  from  remotes. 


This  GPL  image  orthicon  camera  has 
just  completed  a  demonstration  tour 
to  studios  in  67  cities  from  Maine  to 
Mexico  . . .  Michigan  to  Miami. 

Without  a  single  service  operation, 
it  took  the  bumps  of  20,000  miles  of 
hard  driving.  It  was  loaded  and  un¬ 
loaded  more  than  150  times.  Every 
working  element  received  far  more 
than  normal  wear  and  tear,  as  usual 
on  demonstrations.  Yet  nothing  failed, 
nothing  needed  replacing. 

This  Is  the  kind  of  ruggedness  you 


may  have  for  both  studio  and  field 
opterations,  PLUS  all  the  precision  of 
GPL  camera  design.  This  unit  is  en« 
gineered  for  smooth,  fast  control^ 
from  pushbutton  turret  change  to  re* 
mote  adjustment  or  iris  and  focus^ 

For  the  stations  just  starting,  it  has 
many  special  advantages  -.  in  compact¬ 
ness  of  chains,  ease  of  operations. 

Write,  wire  or  phone,  for  full  de¬ 
tails  of  the  camera  equipment  that  is 
the  "industry’s  leading  line  — in  qual¬ 
ity,  in  design.’’ 


GPL  STUDIO  CAMERA  CHAIN  wai  pocksd  In 
station  wogon  .  .  .  demonstrating  mobility  of 
entire  chain  for  fast  coverage  of  news  events, 
sports,  other  programs  in  the  field. 
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General  Precision  Laboratory 

INCOlPOIATtO 


PLIASANTVILLi 


NiW  YORK 


on 

Cabin  oddrnit:  Arlob 


Export  Ooportmonl:  1 3  E.  40th  St.,  Now  York,  N.  Y.  Cabio  oddroii:  Arlob 

TV  Comero  Choim  *  TV  Him  Chaim  *  TV  Held  and  Studio  Equipment  •  Theatre  TV  Equipment 


YOU  CAN  DO  THIS  mJImM 


with 


As  th«  process  speeds  by«  very 
clever  fellow  counts  ports, 
inches,  revolutions  or  mochine 
operotions  up  to  60,000  per 
minute  without  o  mistoke  .  .  . 


At  o  precise  preselected  count 
short  of  the  totol,  olert  fore- 
mon  signols  for  reduced  speed 
or  other  preliminory  control 
oction  .  .  . 


/  Two  Sequence 


'  Predetermined 
Electronic 
Counter 


When  finol  predetermined 
count  is  reoched,  gotes  close, 
sheors  cut  or  other  mochine 
control  tokes  ploce  on  the 
Ay,  without  stopping  .  .  . 


faster 

without  human  error 

Potter  instruments  are  working  for 
manufacturers  in  every  industry— con¬ 
trolling  everything  from  the  number  of 
zips  in  a  zipper  to  the  number  of  pills 
in  a  bottle. 

Potter  counters  con  solve  your  problem  if  high  speed  and 
precise  control  ore  needed.  No  more  flexible  method  of 
preselecting  one,  two  or  more  counts  in  sequence  exists. 
There  ore  no  moving  ports,  therefore  wear,  slippage  and 
inertial  effects  are  eliminated. 

Have  you  a  counting  problem?  We'd  like  to  help. 


With  operotion  completed, 
tireless  manager  instontane* 
ously  colls  for  complete  re¬ 
cycle  without  missing  o  count. 


WRITE  FOR  DESCRIPTIVE  CATAIOG  1I-C 


POTTER  INSTRUMENT  COMPANY 

incorporated 
115  CUTTER  MILL  ROAD.  GREAT  NECK  NEW  YORK 


ELECTRONS  AT  WORK  (continutd) 

work.  During  assembly,  it  is  de¬ 
sirable  to  control  to  :±0.0005  in. 
tolerance  limits  the  spacing  between 
the  surface  plane  of  the  ceramic 
disc  and  the  parallel  plane  of  the 
emission  cap. 

With  the  shank  and  cap  sepa¬ 
rated  until  final  assembly,  manufac¬ 
turing  operations  may  all  be  accom¬ 
plished  prior  to  establishment  of 
the  E  dimensional  tolerance.  In  the 
final  step  of  disc-cathode  a.s.sembly, 
the  subassembly  containing  the 
.seamless  .shank  crimped  to  the 
ceramic  disc  and  the  cap  are  posi¬ 
tioned  by  special  equipment.  Four 
electric  spot  welds  are  applied  at 
90-deg  intervals  around  the  cap, 
fastening  it  to  the  shank  at  a  posi¬ 
tion  well  within  the  required  tol¬ 
erance  of  the  E  dimension. 

By  establishing  the  precision  of 
the  E  dimension  spacing  in  the  disc 
cathode  itself,  the  necessity  for 
matching  spacers  with  disc-cathode 
as.semblies  of  the  proper  E  dimen¬ 
sion  to  produce  the  desired  grid-to- 
cathode  spacing  corresponding  to  a 
given  cut-oflf  voltage  is  eliminated. 
The  interchangeability  of  disc 
cathodes  and  uniform  spacers  now 
employed  in  cathode-ray-tube  as¬ 
sembly  virtually  eliminates  waste 
and  has  reduced  labor  costs  by  more 
than  20  percent  for  this  operation. 

Choice  of  Cap  Alloys 

The  choice  of  various  alloys  in 
the  cap  material  allows  a  greater 
specialization  in  application  of  the 
disc  cathode.  Active,  normal  or 
passive  alloys  can  be  used  to  meet 
the  various  needs  of  rapid  cavita¬ 
tion,  high  emission  level,  reliable 
long  life  or  undesirable  rigid  emis¬ 
sion. 

Sublimation  Effect 

The  tendency  of  all  nickel  alloys 
to  sublime  slightly  during  process¬ 
ing  and  activation  of  the  disc 
cathode,  when  the  metal  is  held  at 
high  temperatures?,  causes  a  move¬ 
ment  of  metal  molecules  from  a 
cathode  shank  to  the  surface  of  the 
ceramic  di.sc  to  occur.  This  sub¬ 
limation  effect,  occuring  over  long 
periods  of  time,  may  result  in  a  sig¬ 
nificant  buildup  of  deposited  metal 
across  the  surface  of  the  ceramic 
insulator  disc.  As  this  metal  film 
deposits,  electrical  leakage  occurs 
between  the  cathode  shank  and  the 


244 


November,  I9S2  —  ELECTRONICS 


,nu« 

luS5 


MOLONEY 


A/fierCof*e 


ELECTRONIC  CORES 


Write  today  for  further  informatioo. 


MOLONEY  ELECYRIC  COMPANY 

ManufmcturersoJ  Power  Transformers  •  Oistrihattiotl 
Transjormers  •  Load  Ratio  Control  Transjormcrs 
Step  Voltage  Regulators  •  Unit  Substations 

SALES  OPPICIS  IN  ALL  PRINCIPAL  CITIES  •  PACTORIBS  AT  ST.  LOUIS*  MO.  AND  TORONTO*  ONT.*  C 
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STANDARD  TESTS 


All  1 2  mil  coTM  aro  tostod  for  coro  Iom  (trvo  woth)  and  oxcK- 
ing  vott'ornpoTM  (opporont  watts)  at  60  cyclot.  4  mil  coros  ora 
tostod  at  400  cyclos.  Following  tablo  givos  maximum  tost  voluos. 
Avorago  valuos  ora  opproximataly  20%  loss  tbon  maximum. 


12  Ml-IOCydt 
«  I5(HK)imu 

4WI-4MCycl* 

9  100M  sms 

C«*Ln*(TW) 

O.SS  1  Iba. 

4.4 1  lit. 

IxcMiig  V.M-*iiw(  (AW) 

1.TS  I  lbs.  S.2SA* 

S.0 1  Ik*,  -t-  It.lA* 

*  A  *  firtss  Arao  af  car*  faco  la  So.  la.  | 

All  2  mil  coros  arm  tostod  for  pulso  pormoability  by  using  a  2 
mkrosocond  pulso  width  ot  400  P.  P.  S.  and  moximum  tlux 
donstty  of  10000  gauss.  Tho  minimum  pormoability  will  bo  500. 

Alt  1  mil  coros  oro  tostod  for  pulso  pormoobility  by  using  a  0.25 
mkrosocond  pulso  width  ot  4000  P.  P.  S.  and  moximum  flux 
donsity  of  3000  gauss.  Tho  minimum  pormoobility  will  bo  175. 


Over  200  manufacturers  of  electronic  produas  for  ulti* 
mate  use  by  the  U.  S.  Government  are  now  using 
Moloney  HiperCore  Cores  for  Elearonic  Transformers. 


More  than  1000  standard  sizes  are  available  in  quantity 
to  such  manufaaurers  in  thicknesses  from  1  mil  to  12 
mil  and  in  widths  from  V.'.  HiperCore  Electronic  Cores 
are  of  wound  core  construction  using  oriented-grain, 
cold-rolled  silicon  steel  which  results  in  greater  flux 
carrying  capacity  and  lower  losses  than  other  type  cores 
of  comparable  sizes.  These  smaller,  lighter  cores  per¬ 
form  better  and  permit  increased  produaion  by  savings 
in  assembly  time. 


Rigid  control  of  core  production  permits  these  cores 
to  test  well  within  industry  tolerances.  Table  at  right 
shows  typical  test  requirements.  Special  tests  for  specific 
operating  conditions  are  made  when  desired. 


Bitabliihed  1893 


ECOND 


LTMCTii  K\ 


Hcjthkics 

pictcly  engineered  instrumenrs 
supplied  umssembled.  Every  kic  giK-s 
cogetber  smoochly  and  easdy.  All  drill¬ 
ing,  pufKhing.  and  painting  has  al¬ 
ready  been  done  for  yoa 

It’s  easy  and  fun  to  build  a  Hcatb- 
kic.  All  parts  are  furni^wd  and  are  of 
highest  quality  for  years  of  trouble- 
free.  dependable  opcratkxL 

Save  money  by  constructing  your 
owa  All  cxpiYistve  wiring  arul  assc'm- 
bly  costs  are  cotnpletely  eliminated. 

Detailed  construction  manual 
shenvs  clearly  where  each  wire  and 
part  g(vs  artd  tells  exactly  h.rar  to 
build  the  kit.  Vl'rice  fix  free  catalog. 


DIFFUSION 
PUMP  FLUIDS 

Dow  Corning  702  and  703 
Stable  to  Air  and  Moisture 
at  150°  to  225°C 


CQAT Electronic  Components 


GOAT  toned  n,b.*i.id  Fred  Goat  Co.#  Inc, 

01702-2  and  clip G 1 770  ■  •  wwwi  '^wo# 

308  DEAN  ST.  BROOKLYN  17,  N.  Y 


en9in«'’"9 

i^PRlNG  AC110N  GRIP 
BUILT-IN  SPP  N  . 

A  A  for  ^  L  *^'**** 

^.,b  ,W.  <ub*  «  ol 

nlv  ONt  O* 

’"'“‘/...GOM  Vbl. 

„ondofd  »'i  ovo.loble 

A  *'  goat  . 

^7  ro.  o  l-«  O-'-”::  „d  to- 


After  almost  4  years'  service  in  an 
electron  microscope,  Dow  Corning 
702  has  yellowed  slightly  but  is 
still  os  clear  and  liquid  os  ever. 


ica!  anil  thermal  Mability,  Dow 
Corniiifc  Silicone  Diffusion 
Pump  Fluids  withstand  operating  con- 
rlitions  which  completely  decompose 
organic  oils.  So  resistant  to  oxidation 
and  moisture  that  they  remain  clear 
even  after  distillation  at  atmospheric 
pressure,  these  fluids  are  unaffected  by 
the  accidental  admission  of  air  to  a  hot 
system.  Chemically  unable  to  break 
down  and  form  carbonaceous  deposits 
on  jets,  boilers  or  fore  pumps,  they  re¬ 
main  in  usable  condition  almost  in¬ 
definitely. 


Pump  speeds  and  limiting  hack  pres¬ 
sure  for  these  silicone  fluids  equal 
those  for  the  best  organic  oils,  as  do 
the  ultimate  vacua  attainable  with 
Dow  Corning  703.  For  applications 
which  do  not  require  the  lowest  pres¬ 
sures,  the  economical  Dow  Coming 
702  has  a  lower  boiling  point  and 
operates  against  higher  forepressure. 

The  rapid  recovery  of  these  fluids,  plus 
their  resistance  to  decomposition, 
means  increased  production  and  re¬ 
duced  maintenance  costs  in  lens  coat¬ 
ing  equipment,  metallizing  units,  elec¬ 
tron  microscopes  and  vacuum  tube 
manufacture. 

fiTrite  Department  BD~23 
L,  for  data  iheet. 

DOW  CORNING  i 
CORPORATION 
Midland,  Michigan  i 


Pionaan  in  matal  stamping 
Serving  Hw  tlactronict  industry  sitK*  1926 
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PRODUCTS 


Division  of  Model  Engineering  ft  Mfg.,  Inc. 

Gtneral  Sales  Office: 

2800  N.  (Milwaukee  Avenue,  Chicago  18,  III. 

Factory:  Huntington,  Indiana  ^ 


MANUMCrUffFffS.  Pewtr  ffheostof,  Hwd  ftviisfoft, 
Ad/wftlobf*  HtsitToft,  “SconQhm**  tffiifttofs 
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ELECTRONS  AT  WORK 


(coAtmiied) 


RELAY  TYPES 

...mean  that  you  get 
exactty  the  right  retag 
forthejoht 

"  AV'  ^  ! 

STRIITHERS 

■DENN 

Stnithers-Dunn,  Inc.,  150  N.  ISth  St,  Philadelphia  7,  Pa. 

BALTIMORE  •  BOSTON  •  BUFFALO  •  CHARLOTTE  •  CHICAGO  •  CINCINNATI 
CLEVELAND  •  DALLAS  •  DETROIT  •  KANSAS  CITY  •  LOS  ANGELES 
MINNEAPOLIS  •  MONTREAL  •  NEW  ORLEANS  •  NEW  YORK  •  PITTSBURGH 
8T.  LOUIS  •  SAN  FRANCISCO  •  SEATTLE  •  SYRACUSE  •  TORONTO 


No.  1  grid  electrode,  with  eventual 
change  in  grid  bias  and  .short  cir¬ 
cuiting. 

In  order  to  reduce  this  unde¬ 
sirable  tendency,  a  shadow  groove 
is  molded  around  the  ceramic  disc 
face  at  a  prepositioned  radius  be¬ 
tween  the  shank  and  tube.  The  side 
of  the  groove  falls  within  the 
shadow  of  the  subliming  shank  ma¬ 
terial  so  that  very  few  molecules 
can  be  deposited  on  the  unexposed 
groove  side.  A  clean  ceramic  sur¬ 
face  having  the  original  high  re¬ 
sistance  of  the  ceramic  is  left  in  the 
shadow  groove  to  give  a  large  re¬ 
sistance  between  grid  and  cathode 
electrodes. 

The  sublimation  or  deposition  of 
metal  film  during  processing  opera¬ 
tion  of  the  cathode  ray  tube  can  be 
further  reduced  by  the  choice  of 
alloy  in  the  seamless  shank  ma¬ 
terial.  It  is  desirable  to  use  cathode 
alloys  of  normal  or  passive  ma¬ 
terials  whose  sublimation  rate  is 
very  much  less  than  some  active 
alloys.  Thus,  thinner  films  and 
smaller  grid  cathode  resistances  are 
obtained  in  the  normal  activation 
and  use. 

With  the  successful  overcoming 
of  cathode-ray-tube  failures  due  to 
sublimation  short  circuiting,  the 
life  expectancy  and  service  poten¬ 
tial  of  these  tubes  has  been  greatly 
increased. 

Heater-Cathode  Leakage 

The  newest  and  most  promising 
solution  to  the  heater-to-cathode 
leakage  problem  involves  the  rela¬ 
tively  simple  expedient  of  assuring 
absolute  cleanliness  of  the  cathode- 
shank  inside-diameter  surface.  Dur¬ 
ing  repeated  experiments,  both  in 
the  laboratory  and  in  end-product 
use,  good  results  have  been  obtained 
with  disc  cathodes  whose  shank  in¬ 
side-diameter  surface  has  been 
carefully  polished  and  chemically 
cleaned  to  remove  all  surface  con¬ 
tamination.  The  use  of  seamless 
nickel  tubing  in  the  shank  does  pro¬ 
vide  a  clean  metal  surface  to  aid  in 
the  reduction  of  heater-cathode 
leakage. 

Flared  Shank 

To  reduce  direct  shorts  between 
the  heater  and  the  cathode  shank, 
the  uncapped  open  end  of  the 
cathode  shank  should  be  flared. 
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Quick  Disconnect 


Re«*ptacU  TypMi 

Round  flange  (ingle 
hole  panel-mounted,  square 
flange  for  4  bolts,  or  specially 
flanged  to  specification.  All  con¬ 
tacts  silver  plated. 


Simply  push  male  and  female  members 
together  and  lock.  To  disconnect  with 
minimum  resistance,  pull  back 
sleeve  on  plug  shell  and  disconnect. 
Exceptionally  low  disengaging  force  required 
(less  than  6  lbs.,  excepting  pin  friction). 
Vibration  proof,  moisture-proofed 
with  synthetic  rubber  insert.  Meets 
AN  pin  pattern  and  voltage  requirements, 
in  accordance  with  MIL  C-5015. 

Plug  shell  and  coupling  sleeve  are 
aluminum  alloy,  cadmium  plated 
and  iridite-sealed. 


(Federal  Spec. 
QQP- 416,  Type  2.) 


Battery  Connectors 


W*  Invita  yowr  Inqulrlti  on  any  problems  con¬ 
cerning  connectors.  Our  wealth  of  engineering 
experience  in  this  specialty  is  at  your  service. 
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8-pin  type  for  both  A  and  B  batteries 
used  in  all  types  of  held  communication 
equipment.  “RUGGEDIZED”  for  extra 
security  and  long  service  life:  polarizing 
stud  is  ALL  METAL  and  all  metal 
parts  are  cadmium  plated  and 
sealed  with  an  iridite  sealer. 

Cable  may  be  brought  out  at 
any  desired  side  ]x>sition  and 
locked.  Handy  bail  makes  removal  from 
inaccessible  places  easy. 


RPORATIONS,  INC 

41  South  Sixth  Stroot,  Nowark,  N.  J. 


SERVOTHERM  PRODUCTS 

BOLOMETER  AHD  # 
PREAMPLIFIER  T 


Thermistor  bolometers  ore  FAST,  sens!* 
tive  INFRARED  and  HEAT  detectors.  Especially 
RUGGED  for  industrial,  scientific,  and  military 
applications.  PREAMPLIFIER  provides  NOISE- 
FREE  initial  amplification  and  mount. 


THERMISTOR 
POWER  SUPPLY 

Provides  voltages  required  by 
BOLOMETER  bridge  and  PREAMPU- 
FIER.  Regulated  and  filtered  permit¬ 
ting  THEORETICAL  NOISE  LIMITS  of 
amplification,  while  operating  from 
60  CYCLE  line. 


SERVO  CORPORATION 
OF  AMERICA 

DEPT.  E-11  NEW  HYDE  PAKK,  N.Y. 


CONTROLLED 

OUALiTYe.e 

CUSTOM  BUlU 
FOR  GOVERNMENT 
AND  INDUSTRY 


FOR  lUCTRONIC, 
INDUSTRIAL  AND 
POWER  APPLICATIONS 


TRANSFORMERS 

REACTORS 
RESONANT  FILTERS 

Top  Engineering  and  Workmanship 


ITe  have  been 
solving  the 
transformer 
engineering 
problems  of 
government 
and  industrg 
since  1938! 

Write  or  phone  us 
regarding  your 
special  requlremeutr. 


your  lUl** 

WILL 

north  amiricah 


North  American  encourages  advanced 
thinking,  because  they  know  looking 
ahead  is  the  only  way  to  maintain  lead¬ 
ership  in  the  aviation  industry.  That's 
why  North  American  needs  men  of 
vision.  If  you  like  hard  thinking  and 
would  like  to  work  for  a  company  that 
will  make  the  most  of  your  ideas,  you'll 
find  real  career  opportunities  at  North 
American.  North  American  offers  you 
many  extra  benefits,  too. 

North  Amoriean  Ixtras  — 

Salaries  commensurate  with  ability 
and  experience  •  Paid  vacations  • 
A  (Trowing  organization  •  Complete 
employee  service  program  •  Cost  of 
living  bonuses  •  Six  paid  holidays  a 
year  •  Finest  facilities  and  equip¬ 
ment  •  Excellent  opportunities  for 
advancement  •  Group  insuranee  in¬ 
cluding  family  plan  •  Paid  sick 
leave  •  Transportation  and  moving 
allowances  •  Educational  refund 
program  •  Low-cost  group  health 
(including  family)  and  accident 
and  life  insurance  •  A  company  24 
years  young. 

Writo  Today 

Please  write  us  for  complete  informa¬ 
tion  on  career  opportunities  at  North 
American.  Include  a  summary  of  your 
education,  background  and  experience. 


ElECTRONIC  TRANSFORMER  COMPANY,  INC. 

209  West  2Sth  Street  .  WAtkins  4-0880  •  New  York  1 ,  N.  Y. 


FieU>  USTBD  HBR^ 


Airborne  Electronic  Equipaont 
Equipment  Flight  Tests 
Precision  Instruments 
Automatic  Controls 
Prepulsiin  Systems 
Servo-Mechanisms 
Airframe  Studies 
Radar  Devices 
Instrumentation 
Micro  Wave  Techniques 
Metallurgical 
Electroplating 
Engineering  Planning 


NORTH  AMERICAN 
AVIATION,  INC. 


D«|>t.  3,  ParMnncI  Section, 

12314  laknwnod  Bhrd,  Downny,  CoMoniln 
Norllt  Amtrican  Has  BuUl  Mors  Alrptansa 
Than  Any  Othtr  Company  In  Tha  World 
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Nam*. 


Compgny. 


Addr«ti 


to  every  engineer  with  an  iiiiostrial  ’ 
fastening  problem !  The  most  complete 
catalog  onjetaining  tiagLaver  published! 


This  •ncyclopedia  of  retaining  rings  combines— in  one  52  page 
voiume— engineering  specifications  and  data  for  17  different 
ring  types— more  than  600  different  sizes.  Gives  assembly  data,  typical 
applications,  everything  you  need  to  know  about  selection  and  use 
of  Waldes  Truarc  Retaining  Rings. 


28  pages  of  charts  giving  complete  engineering  data  ond 
specifications.  Dimensions  of  Rings,  Grooves,  Shafts,  and  Housings) 
Cleoronces;  Allowable  Thrust  Loads;  Safety  RPM  limits.  Data  on^ 
end-ploy  take-up.  Countless  other  engineering  data,  arranged  in 
eosy-to-read,  eosy-to>use  table  form. 


6  pages  showing  typical  cost-cutting  applications  and  case 
histories,  covering  self-locking  rings;  basic  type  rings;  rings  for 
taking  up  end-play;  rings  for  radial  assembly;  and  special  rings. 


5  pages  showing  drawings  of  assembly  and  accessory  toolst 
designed  to  hondle  Truarc  retaining  rings  on  o  speedy,  production  line 
basis.  There  are  data  on  tools  for  recessing  grooves,  pliers 
and  applicotors  for  assembly,  and  the  new  Truorc  “E’'iiog  dispenser. 
You  will  find  the  now  Waldes  Truarc  Retaining  Ring  'Catalog 
invofuabfe  in 'selecting  and  specifying  Truarc  retaining  rings, 
the  better  way  to  hold  parts  together. 


WALDES 


Waldma  Kohinoor*  Inc.,  47*16  Auttml  Plac««  1.  I.  C. 


PImaim  smnd  thm  nmw  complete  Waldes  Truorc  Retoining 
Ring  Catolog.  leifAse  eiiNTi 


RETAINING  RINGS  | 

WALDES  KOHINOOR,  INC.,  LONG  ISLAND  CITT  t.  NEW  YORK  j 
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ELECTRONS  AT  WORK 


(continued) 


*  plots  speeds  up  to  20  cps .  • 

•  permits  instant  manual  _ 
pen  positioning 


THE  LOGRINC  DIGITAL  GRAPH  PLOTTER  automatic- 
ally  plots  one  variable  against  another  algebraically  in 
incremental  steps,  in  response  to  electrical  impulses.  It  is 
ideally  adapted  for  use  as  a  read-out  device  for  electronic 
digital  computers,  especially  digital  differential  analyzers, 
and  for  use  in  connection  with  such  problems  as  aircraft 


tracking  and  automatic  data  reduction. 


•  plel<  al  tpMdt  up  to  20  ttept  par  lacond,  in  incramantal  tlapt  of 
1/64  of  an  inch. 

•  timuHontout  movomonf  on  both  oxtt  in  oithor  diroction. 

•  con  bo  controllod  oloctronically  or  by  oxtornol  or  rometo  twHchot 
or  roloyt. 

o  will  molco  tovorol  carbon  copiot  or  duplicating  ttoncil. 
o  inttant  manual  pocitioning  of  pon  ond  drum, 
o  takot  12"  X  18"  paper  or  continuous  12"  strip. 


Mechanical  simplicity  ..high  reliability  ..digital  accuracy 
..quick  pen  cartridge  change. .self-contained  power  supply. 


I 


r  itfiit 


STICS  RESEARCH  COMPANY 


141  South  Pacific  Avenue 


Redondo  Beach,  California 


Even  a  slight  flare  permits  inser¬ 
tion  of  the  insulated  heater  coil 
w’ithout  damage  to  the  insulating 
coating  by  scraping  or  cutting.  This 
simple  innovation  has  reduced 
cathode-ray-tube  failures  in  service 
and  rejections  in  production. 

New  Casting  Resin 
for  Potting  Components 

Low  COST  is  one  of  the  advantages 
of  a  new  National  Bureau  of  Stand¬ 
ards’  casting  resin  for  embedding 
or  potting  electronic  components 
and  assemblies.  The  resin,  known  as 
AN-5,  has  good  storage  properties 
even  without  refrigeration  and  its 
physical  properties  and  electrical 
,  characteristics  at  both  high  and 
low  frequencies  are  in  general  as 
,  good  as  those  of  expensive  and 
!  hard-to-.store  casting  resins. 

The  new  resin  meets  the  need  for 
a  material  that  may  be  manufac¬ 
tured  economically  from  available 
ingredients.  It  is  essentially  a 
styrene  to  which  are  added  distilled 
acrylonitrile  and  divinylbenzene 
(from  which  nearly  all  the  inhibitor 
has  been  removed  by  passing  it 
through  a  column  of  activated 
alumina),  hydrogenated  terphenyl, 
polystyrene  and  cobalt  drier. 

Refrigeration  is  not  necessary  un¬ 
less  an  unusually  long  storage  life 
is  required.  Storage  at  about  60  F 
in  a  dark  place  gives  a  shelf-life  of 
about  eight  to  18  months.  Small 
amounts  of  benzoyl  peroxide  and  a 
polymerization  promoter  are  added 
just  before  use  to  catalyze  the  cur¬ 
ing  process. 

Although  satisfactory  cures  can 


Shown  from  loit  to  right:  a  two-atago 
printod-circult  ompUilar  boing  pottod 
with  costing  min:  a  eomploto  two-atogo 
plug-in  omplliiat  baiora  potting  ond  tha 
two-atogo  plug-in  omplliiat  oitar  potting 
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I 


Af  ypvr  servii 


National’s/complete  fabiiicating  facilities 


First  objective  in  our  fabricating  service  is  to  save  you  time, 
money  and  production  hea<laches.  Second  objective  is  to  make 
the  service  useful,  but  economical.  Adequate  facilities,  modern 
laboratory  plant  and  equipn^ent,  technical  skills  and  the 
knowledge  gained  through  79^'ears  of  experience  all  play  a 
part  in  helping  us  meet  these  ob^ctives.  Hundreds  of  success¬ 
ful  customer  case  histories  form  ouVrecord.  Next  time  you  need 
fabricated  parts— one  or  one  million— whether  of  National 
Vulcanized  Fibre  or  Phenolite  laminated  plastic,  get  in  touch 
with  National.  We’re  at  your  service.X 


Wilmington 


,  si. 

.  ! 


I 


c 


hand-  7 
wound 


COILS 


oi  Tungsten 
and 

Molybdenum^ 


to  customers 
specificotions 


THE  T^dUtike, 

ELECTRONIC  MEMORY 


An  accurate,  inexpensive 
and  portable  machine  for  en* 
Kraving  name  plates  and  panels, 
forming  small  molds  and  dies,  and  pro- 
Bling  small  parts.  Geometrically  correct  for  true  three  dimensional  work. 
Accurately  duplicates  master  copy  in  metals,  plastics  or  wood.  Rugged, 
sturdy  construction. 

COMPARE  THESE  SUPERIOR  FEATURES 

•  Engroves  in  2  or  in  1  dimensions.  #  High  speed,  boll  beoring  spindle. 

•  Pontogroph  permits  4  reduction  rotios.  •  Chuck  *4"  to  take  voriety  of  small  tools, 

•  MicrofiMter  depth  control  groduottd  in  burrs,  mounted  points  os  well  os  stondord 

Hiousonds  of  on  inch.  cutters 

Send  for  llluairalni 

MICO  INSTRUMENT  COMPANY 

76E  Trowbridge  St.  Cambridge,  Mass. 


A  Subsidiary  of  WEnmti 

Doportmont  E-S,  1903  WosI  Minnohoho  Avofiuo 
$1.  Pout  4,  Minnoeoto 

Digitol  Computers.  .DatO'Handlirsg  Syitoins..Ma9noHc 
Storoge  Systems. .Instruments.  .Anolog  Mognetie 
Recording  Systems.. Communkotions  ^uipmeni 


ERA  MAGNETIC  DRUM 
STORAGE  SYSTEMS 


Writ#  leday 

for 

dotcriplivo 

brochurt. 


O  DIGITAL  COMPUTERS 

•  AUTOMATIC  PROCESS 
CONTROL  SYSTEMS 

•  DATA-HANDLING 
SYSTEMS 

In  the  past,  the  rapid  development  of 
modern  automatic  information-process¬ 
ing  systems  has  been  handicapped  by  the 
high  cost  and  marginal  reliability  of  the 
associated  high-speed  information-stor¬ 
age  equipment. 

Today,  fully-engineered,  operation¬ 
ally-proved  ERA  Magnetic  Drum  Stor¬ 
age  Systems  are  available  which  provide 
the  reliability,  the  large  storage  capacity, 
the  economy  in  dollars  and  in  space,  and 
the  high  speed  required  for  many  appli¬ 
cations. 

Investigate  the  possibility  of  replacing 
storage  relays,  stepping  switches,  punched 
tape,  or  other  bulky  forms  of  storage 
with  an  ERA  Magnetic  Drum  Storage 
System.  ERA’S  experienced  engineers 
will  be  pleased  to  assist  you  in  the  appli¬ 
cation  of  ERA  Magnetic  Drum  Storage 
Equipment  to  your  particular  system  re- 


}  "precision 

LEADS. 


TUNGSTEN 

MOIYBOCNUM 


:  V  ^  H  I  machined  I 
i  It  TUBE 


ELECTRONIC  PARTS  MANUFACTURING  CO 


508  25th  St.,  Union  City',  N.1J. 
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R  t  C+iF  I  E1R 

CO  R'  P  Q  R  A  T  I  O  N; 


EL  SEGUNDO 
CALIFORNIA 


mm 


TYPE  U  SERIES 


n  n  i 


TYPE  lUl 

Output  20V  -  1.5  ma 
Specifications  at  45*  C 

Via*.  Reverse  Current . 27  ao  at  26V 

Rated  Forward  Current . 1.5  ma. 

Shunt  Capacitance  at  lOOKc.  .0.00014  a/ 
Maximum  Ratings 

Peak  Inverse  Voltage  60  volts 

Max.  Average  Rectified  Current. .  1.5  ma 

Peak  Reaified  Current . 20  ma 

Max.  Surge  Current  (1  sec) . 80  ma 

Ambient  Temp.  Range. .  —50  to  100°  C 
Max.  RMS  Applied  Voltage. . .  .26  volts 

Max.  RMS  Input  Current . 3.75  ma 

Max.  DC  Output  Voltage . 20  volts 

Voltage  Drop  at  Full  Load . 1  volt 

Reverse  Current  at  10  V  RMS. .  .2.4  aa 

Frequency,  Max . 100  Kc 

Also  atasUbU  m  2UI.  3UI,  4UI 


TYPE  ITl 

Output  20V  •  200 
Specifications  at  45*  C 
Max.  Reverse  Current ....  6.0  aa  at  26V 

Rated  Forward  Current . 200  aa 

Shunt  Capacitance  at  200  KC .  0.000057  a/ 
Maximum  Ratings 

Peak  Inverse  Voltage . '.60  vote 

Max.  Average  Reaified  Current.  .200  aa 

Peak  Reaified  Current . 2.6  ma 

Max.  Surge  Current  (1  sec) ... .  .'10  ma 
Ambient  Temp.  Range. .  —50  to  100* C 
Max.  RMS  Applied  Voltage.  . .  .26  vote 

Max.  RMS  Input  Current . 500  aa 

Max.  DC  Output  Voltage . 20  vote 

Voltage  Drop  at  Full  Load . 1  volt 

Reverse  Current  at  10  V  RMS. .  .0.6  aa 

Frequency,  Max . 200  Kr 

Also  avMlshlt  in  TT I 


TYPE  T  SERIES 


WRITE  FOR  BULLETIN 


I  H  T  E  R  N AT  ION  A  L  RECTI  El  E  R 


General  Offices:  1521  E.  Grand  Ave.,  eI  Segundo,  Calif.  •  Phone:  El  Segundo  1890 


onch,Offic«:  20S  W«st  Wacker  Drivi 
ranch  Office:  12  West  32nd  Slreet^N.  Y. 


2  -  3  8  8  9 
4-0017 
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ELECTRONS  AT  WORK  (continMd) 

be  obtained  at  room  temperature 
within  several  days,  the  curing  rate 
is  hastened  by  the  application  of  a 
moderate  amount  of  heat.  At  50  C, 
the  resin  gels  in  about  two  hours 
and  is  almost  completely  cured  in 
about  20  hours.  Choice  of  curing 
technique  depends  on  the  type  of 
component  being  embedded  and  on 
the  amount  of  resin  required. 


Ihe  value  leaders 
in  Cloek-Radios 
continue  to  betlie 
brands  emiipped 


Lint‘ar  Current  Regulator 

Linearity  of  current  control  pro¬ 
vided  by  the  circuit  shown  in  Fig.  1 
depends  only  upon  a  single  helical 
potentiometer  available,  inexpen¬ 
sively,  to  linearity  tolerances  of  0.1 
percent  or  better. 

The  circuit  is  similar  to  conven¬ 
tional  current  regulators  but  uses 
an  a-c  supplied  thyratron  followed 
by  a  diode  and  an  integrating.cir- 
cuit  in  place  of  the  usual  d-c  ampli¬ 
fier.  Becau.se  the  thyratron  plate 
current  is  either  zero  or  some  con¬ 
stant  value,  the  operating  point  of 
the  thyratron  does  not  change  over 
the  controlling  range  and  may  be 
regarded  as  accounting  for  the 
linearity  of  the  circuit. 

When  there  are  no  thyratron 
pulses,  the  load  current  I  increases 
gradually  toward  its  zero  bias  value 
as  the  grid  potential  of  the  6L6 
decays  through  the  integrating  net¬ 
work.  A  point  is  reached  eventually 
beyond  which  the  thyratron  is  al¬ 
lowed  to  fire  on  each  peak  of  its 
alternating  plate  voltage.  The  nega¬ 
tive  pulses  which  appear  on  the 
plate  of  the  diode  recharges  the  6L6 
grid-leak  capacitance  until  the  thy¬ 
ratron  grid  returns  to  the  cut-off 
region  and  I  drifts  toward  satura¬ 
tion  again.  If  R,  is  rotated  slowly, 
the  controlled  current  follows  in  a 
linear  manner. 

The  original  regulator  model  was 
used  to  provide  a  linear  time  varia¬ 
tion  of  magnetic  field  in  a  nuclear 


Sfttiman 


Conlintntal 


SESSIONS  TIMERS 


Because  Sessions  Timers  are  lower-priced  than  other 
de|>endable  makes,  more  and  more  clock-radio 
manufacturers  are  offering  buyers  a  belter  value 
for  their  money. 

Make  any  comparison.  Take  this  initial  price 
advantage  and  add  Sessions-quieter  operation,  un¬ 
beatable  accuracy,  and  attractive  styling,  and  you 
have  a  total  number  of  important  features  un¬ 
matched  by  any  other  clock-radio  timer.  For  de¬ 
tails  write  the  Sessions  Clock  Company,  Timer 
Division,  Dept.  48,  Forestville,  Connecticut. 


Esquire 


Spcvten 


....  world’s 
largest  producer^^ 

of  TEST  LEADS  ^ 
and  PROBES! 


INSULINE  manufactures  over  2000  items  for 
the  radio,  automotive,  electronic,  aircraft,  television 
and  marine  industries.  For  over  30  years, 

INSULINE  has  been  the  leading  producer  of 
test  leads  and  probes  (standard  and  special  types)  .  .  . 
outselling  the  combined  production  of  the 
next  three  leaders. 

Whether  it  be  test  leads,  probes,  tools,  metal  goods 
or  antennas,  insist  on  INSULINE  .  .  . 
a  respected  name  since  1921. 


Write  Dept.  £-11  for  latest  catalog, 
illustrating  and  describing  one  of 
the  largest  selections  of  electronic 
equipment  mode  by  one  manufacturer. 

You  will  find  a  plug,  jack  or  connector  for 
your  specific  need  in  our  latest  catalog. 
INSULINE  products  are  sold  through  radio 
and  electronic  jobbers  throughout  the  United 
States  and  Canada. 


tffm  l^TTi  TmI  mm 


'■--■VV 


Insulins 


INSUUNt  BUIIOINO  •  3«4»  SSih  AVfNUB  •  lONO  ISIANO  CITY,  N.  Y. 
ITmS  Cpmtt  Bramk  amd  Wankomte: 

1335  SmMi  rWvnr  Straat,^  AAgelM,  CaCf.  ,  ^  ^'4' 

,  .  fnMv  CanacVoff  Sal.t  AgMH.-  CANAOMN  MIMCOM  COHirANY,*  Uremte 


A  ' 
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AMRECON  rel¥s 


wanted: 

something 

better! 


. . .  for  the, 
most  diverse 
applications 


ART  WIRE  &  STAMPING  CO 

1  Boyden  Place  Newark  2,  N.  J. 


\  Miilr  of  high- 

n'laya  of  many  type(i« 
rapacitiro,  ami  conlart  roiii- 
ItinatiotiK — >  makes  Amreeon 
your  ideal  relay  sourer. 
Standard  units  are  available, 
rated  from  1  to  23  amp  at  113 
VA<^  or  32  VIX;,  nonindue- 
live.  In  addition, special  units 
can  be  <|uickly  assembled  of 
\iiireeon  precision  compo¬ 
nents  to  meet  your  most  ex¬ 
acting  requirements.  Write  to 
ns  about  your  particular  de¬ 
sign  problems  -  we  are  widl 
e<|iiipped  to  help  ymi. 


rVPK  CRU:  Normally 
rated  at  2.75  Matts  l)t^,  5.6 
Matts  Ai^.  (^oil  \oitaaeH  up 
2:M  \  IK:  or  \M)  VAC  at 
Mt  r>elrs.  Sid.  rontari 
r«imb:  t|Mde,  double  throM 
Contact  rating:  5  amp  at 
115  V  \<:or.32  VDC,  lum- 
inductive  load.  Siae:  2- 
7/I6*  long,  1-3/32'  Mide 
Height  varies  with  contact 
combinations. 


.Although  tavaral  filomani 
making  and  tabbing  mochinat 
Mfara  olraody  ovoilobla,  o  racant 
Kahia  cliant  wontad  somathing 
battar.  Tha  cliant  erdarad  o 
mochina  that  would  ba  more 
potftiva  in  operation,  fostar- 
ond  that  would  covar  a  graatar 
ronga  of  filomant  liias.  Kohla's 
solution  wos  to  build  tha  fully 
automotic  mochina  shown  abova/ 
Modal  2036.  This  mochina,  pro¬ 
ducing  1200  to  3000  units  par  ’ 
hour,  handlas  coated  fllomant 
wire  from  .0006^*  diomatar  up 
ond  cuts  lengths  from  14  mm. 
le  40  mm. 

This  is  but  one  of  hundreds  of 
problems  solved  by  Kohla. 
Working  closely  with  your  organ- 
isotion,  Kohla’s  axperiancad 
stofi  of  electronic  and  equipment 
engineers  will,  at  your  request, 
recommend  a  solution  to  your 
own  spaciolicad  production 
problems.  Learn  how 
Kahla's  more  thon  40 
yaors  of  practical 

bpnaflt  you  .  .  • 

Write  Kohla  now.^^^BH^a^ 


^  SEND  FOR  CATALOG  NO.  R-10 
American  Hilay  S  Controls,  tnc. 

491 1  W.  Flournoy  St.,  Chicago  44,  III. 


lower  cost 

m^e  exacting  precision  standards 


3  a  The  new  Art  Wire  Solder  Preforms 

reduce  your  costs,  eliminate  variability  in 
soldering,  insure  sounder,  stronger  joints,  and 
minimize  hand  labor.  Precision  made  to 
every  specification  including  Military  and  Federal 
for  soft  solder  ...  in  shapes  that  meet  the  requirements 

if  your  induction 
soldering  operation. 


Complete  information  on  re~ 
quest.  Send  blueprints  or 
samples  for  estimates. 


November,  7952— ELECTRONICS 


ELECTRONICS  — November,  1952 


Other  Jeffert  Products 

ceramic  capacitors  •  diK  capocitors 
hi9h  voltage  condensers  •  capristors 
Other  Speer  Products 
for  the  Electronics  Industry 
anodes  •  contacts  •  resistors  •  iron 
cores  •  discs  •  brushes  •  molded 
notched*  coil  forms  •  battery  carbon 
graphite  plates  ond  rods 
*Pat«nt«d 

Other  Speer  Oivisions;  Speer  Resistor, 
International  Graphite  &  Electrode 


ieffers  Electronics  Division 
Speer  Corfaon  Compony 
Du  Soil,  Pennsylvonia 


You  can  be  sure  of  maximum  results  from  Jeffers  high  voltage 
television  capacitors  for  two  reasons: 

FIRST— every  unit  is  100%  inspected  for  capacity,  power 
factor,  leakage,  and  voltage.  The  testing  device  is  adjustable, 
permitting  each  capacitor  to  be  held  at  high  test  voltage  for 
any  specified  length  of  time.  Thus  there  is  no  chance  for  a 
defective  part  to  get  by. 

SECOND— these  high  voltage  capacitors  are  extremely  well 
made.  They  are  completely  encased  in  a  special  thermosetting 
molding  material  of  exceptional  strength.  All  terminals  are 
securely  soldered  to  the  high  dielectric  constant  ceramic  body. 
The  entire  unit  is  impregnated  under  vacuum  with  a  micro¬ 
crystalline  wax  to  give  extra  protection  against  moisture. 
Jeffers  high  voltage  capacitors  are  ideal  in  circuits  for  filtering 
or  by-passing,  where  the  AC  component  is  small.  Why  not  put 
them  to  work  for  you?  Write  today  for  our  specification  sheets. 


JEFFERS 

high  voltage  capacitors 


AvERAGC 


ftPiGHTNES? 


MRCRW^ 

TW\^  __^v.er»  IN 


SUB -MINIATURE  INDICATOR  ASSEMBLIES 

A  greaf  aid  fo  your  miniaturization  program 

MOUNT  IN  15/32"  HOLE 
ALL  LENS  COLORS 


Easy  lamp  replacement 
with  any  midget  flanged 
1^  base  lamp  types 

Complete  blackout 
^  or  semi-blackout 

MOM-DIMMING  dimmer  types 

No  8  1930-621 


MECHANICAL 

DIMMER 

No.  11-1930421 


THESE  ASSEMBLIES  LOGICALLY  REPLACE 
LAMPS  NO.  319,  320,  and  321 


REPLACE 
WITH  THIS 


PLASTIC  PLATE  (EDGE)  LIGHT  ASSEMBLIES 


AIR  FORCE  and  BUREAU  of  AERONAUTICS 
MIL.L-7806  DRAWING  MS-25010 

DIALCO  No.  TT-51  (Red  filter-black  top) 

...  or.  No.  TT-5IA,  complete  with  No.  327  Lmp 


ALSO  MADE 

with  other  filter  colors  \ 

and  with  light-emitting  ^ 

top  (for  indication) 


AU  OF  THE  ASSEMBLIES  IllUSTRATEO 
ACCOMMODATE  LAAAPS  NOS.  327,  328,  330,  and  331. 

ANY  ASSEMBLY  AVAILABLE  COMPLETE  WITH  LAMP 
SAMPLES  ON  REQUEST -NO  CNARGE 


Foremost  Manufacturer  of  Pilot  Lights 

The  DUL  LIGHT  GOHPiUlY  ol  AMERICA 

60  STEWART  AVENUE,  BROOKLYN  37,  N.  Y.  HYACINTH  7-7600 


CLECTRONS  AT  WORK  (continued) 

magnetic  re.sonance  .spectrometer. 
Circuit  values  shown  in  Fig.  1  were 
used.  Component  R,  is  a  magnet 
winding  of  several  thousand  henrys 
inductance.  A  one-rpm  synchron¬ 
ous  motor  operating  through  a  gear 
train  drove  R,. 

This  material  was  abstracted 
from  an  article  entitled  “A  Linear 
Current  Regulator”  by  John  S. 
Waugh,  James  N.  Shoolery  and  Don 
M.  Yost  which  appeared  in  the  Au¬ 
gust,  1952,  i.ssue  of  The  Revietv  of 
Scientific  Iruftritnientit,  page  441. 


Improved  Blank in^i;  Circuit 
By  Seymour  Cuker 

('hief  Engineer 

(iem  Ratlio  anti  Television  Corp. 

Jersey  City,  J. 

With  thk  advknt  of  higher  voltage 
requirements  for  large  picture 
tubes,  it  has  become  necessary  to 
relax  the  retrace  time  requirements 
of  the  horizontal  sweep  circuits.  To 
maintain  a  short  retrace,  the  num¬ 
ber  of  components  in  the  sweep  and 
high-voltage  circuits  must  be  in¬ 
creased.  The  only  economical  pro¬ 
cedure  at  pre.sent  is  to  allow  longer 
retrace  time. 

Allowing  longer  retrace  time 
creates  the  problem  of  horizontal 
foldover,  introducing  an  objection¬ 
able  flaw  in  the  picture  presenta¬ 
tion.  To  counter  this  defect,  tele¬ 
vision  engineers  have  utilized 
horizontal  retrace  blanking.  This  de¬ 
vice  introduces  a  so-called  curtain 
effect  on  the  left  half  of  the  picture 
because  of  horizontal  transformer 
leakage  reactance.  The  effect  is 
most  prominent  and  annoying  at 
low  and  medium  brightness  levels. 
At  high  brightness  levels  it  becomes 


FIG.  1 — Relativ*  briqbln*u  on  lait  tide 
with  flat  subiect  and  tuperhnpoied 
relraco  blanking 
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Communkation'froducts  Company  •  Inc 


OUTSIDE 

DIAMETEB 


INNER  CONDUCTOR 
_ TYPE _ 


APPROXIMATE  WEIGHT  PER  1000  FEET 
NET  _ GROSS 


We'll  on  the  march  with 


Popular  size  Styroflex 

Coaxial  Cables,  now  available,  include  — 


SO  OHM  IMPEDANCE 

SOUD _ I61_ 

^SOIID _ _  370 

_50LJD _ 

JURE _ ^  _500 

TUBE _ ^  91^ 

TUBE  3736 

70  OHM  IMPEDANCE 

SOLID _ I31_ 

SOLID  *276 

SOLID  349~ 

SOLID _ 520 

TUBE  _  ~7bT" 

tube  2540 

77.5  OHM  IMPEDANCE 

SOLID  114 

SOLID  249” 

_SOLID_ _ 

_SOLID _ 470” 

SOLID  95^ 

TUBE  _  *2460” 
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Styniflex  Coaxial  Cabla 


Now  come  to  us  for  small  or  large  quantities  of  Styroflex 
coaxial  cable.  We  are  ready  to  fill  your  needs  with  this  new 
aluminum  sheath  cable  as  distributors  for  the  producers 
—  Phelps  Dodge  Copper  Products  Corporation. 

We  stock  Styroflex  cable  for  immediate  shipment  from 
our  plant  cut  to  length,  supplied  in  coils  or  on  reels,  formed, 
fitted  or  otherwise  fabricated  to  your  requirements. 

We  have  developed  a  line  of  fittings  for  Styroflex  cable 
soon  to  be  available. 

For  a  full  description  of  Styroflex  cable  or  its  fittings  send 
for  technical  literature  which  will  be  mailed  at  once.  It 
includes  data  on  losses  throughout  the  VHF,  UHF 
and  Microwave  ranges  to  8000  megacycles.  A  price 
list  is  included. 


COMMUNICATION  PRODUCTS 

COMPANYMnc  MARIBOKO.  NEW  JERSEY  Telephone  FReehold  8-1810 
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minute 
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ELECTRONS  AT  WORK 


FIG.  3 — Schematic  diagram  oi  the  cir¬ 
cuit  with  improved  blanking 


MASSIVE 


KirkBluhi 


Electrical  Enclosures 

Any  size  .  .  .  any  shajte  .  .  .  any  number 
.  .  .  for  whatever  requirement  .  .  .  KIRK 
&  BLl  M  fabricating  exfierience  and 
facilities  are  at  your  service.  Huilt  to 
exacting  specifications  .  .  .  we  custom 
fabricate  sheet  steel,  light  plate,  stain¬ 
less,  aluminum,  monel  and  other  alloys 
to  ,'2'  in  thickness. 

Vi  rite  for  your  cojiy  of  the  latest  KIRK 
&  BLL’M  Electrical  Enclosures  Booklet 
. . .  for  promjit  quotation  on  anv  job  send 
prints  to  The  KIRK  &  BLIM  MEG.  CO., 
3211  Forrer  Street,  Cincinnati  9,  Ohio 


KlRK’BLUm 


METAL  FABRICATION 


FIG.  2 — Relative  reiponie  to  two  bright 

neu  levels 

almo.st  invi.sible  to  the  naked  eye. 

The  idea  described  herein  pro¬ 
poses  that  the  retrace  blanking 
should  be  reduced  proportionally 
with  the  brifthtness  level.  Figure 
1  shows  the  curtain  effect  in  terms 
of  a  flat  picture  and  the  superim¬ 
posed  retrace  blanking  component. 
If  the  average  brightness  level  were 
reduced  to  near  zero,  the  half  cycles 
above  the  average  brightness  would 
be  light  and  those  below  the  aver¬ 
age  brightne.ss  would  be  dark. 

The  eye  responds  to  brightness 
logarithmically.  Response  is  pro¬ 
portional  to  the  logarithm  of 
brightness.  The  relative  response 
to  two  brightne.ss  levels  is  shown  in 
E'ig.  2.  To  reproduce  a  flat  picture 
faithfully,  the  ratio  K  .4,  E'ig.  2, 
must  be  clo.se  to  unity.  With  vary¬ 
ing  picture  brightness,  the  per¬ 
turbation  must  be  reduced  propor¬ 
tionally  to  maintain  the  near  unity 
ratio  of  B/ A. 

A  circuit  which  accomplishes  the 
desired  effect  is  shown  in  Fig.  3. 
This  circuit  also  includes  vertical 
blanking.  The  main  advantage  of 
vertical  blanking  is  the  complete  re¬ 
moval  of  the  vertical  retrace  lines. 

Vertical  blanking  also  introduces 
'  vertical  shading  at  low  brightness 
levels.  Here  again,  the  thinking  ap¬ 
plied  previously  to  horizontal  per¬ 
turbation  is  valid.  The  circuit 
.shown  in  Fig.  3  is  one  which  gives, 
in  a  single  stroke,  positive  blanking 
minus  the  usual  defects  attributed 
to  blankintf  circuits. 
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Aiitoiiialir  Traii»foriner>Testiiig  Tiirntablp 


I’OWKR  transformers^ for  television  passes  a  test  position,  these  arms 
and  radio  receivers  are  automati-  make  contact  with  conducting  bars 
rally  run  through  six  different  types  that  connect  the  transformer  into 
of  tests  by  a  new  six-foot-high  the  test  circuit, 

machine  having  a  15-foot  diameter  As  designed  by  test  equipment 
motor-driven  turntable.  On  this  engineers  of  the  RCA  Victor  Divi- 
turntable  are  :)2  small  platforms,  sion  plant  in  Camden,  N.  J.,  the  ma- 
each  having  a  .set  of  terminal  clip-  chine  has  8  test  positions  in  all, 
boards  into  which  the  leads  of  a  for  the  following  six  different  types 

transformer  are  quickly  inserted,  of  tests;  turns  ratio,  exciting  cur- 

The  contact  clips  are  made  of  spring  rent,  impedance,  core  loss,  induced 

brass  or  phosphor  bronze,  and  are  voltage  breakdown  and  polarity,  and 

so  arranged  that  a  downward  pres-  three  separate  high-potential  break- 

sure  with  a  lead  gives  a  gfwd  elec-  down  tests.  Kxciting  current  and 

trical  contact.  After  testing,  a  core  loss  are  measured  only  on  the 

simple  upward  sweep  of  the  hand  primary. 

under  the  leads  disconnects  them  Kach  of  the  :’.2  platforms  has  its 
all.  own  roll  of  marking  tape  for  indi- 

Behind  each  terminal  clip-board  eating  and  identifying  the  nature 

are  contact  arms.  As  a  particu-  of  a  reject.  At  each  of  the  six 

lar  transformer-bearing  platform  test  positions  is  a  marking  solenoid 


Teited  tran!iormer!  are  placed  on  a 
conveyor  bell  which  carriee  them  to  the 
packaging  department.  At  the  eame 
time,  the  operator  reload!  the  machine 
with  unleeted  traneiormeri  irom  the  lilt 
in  the  foreground.  Other  operator!  con¬ 
nect  the  Iraneiormer  lead!  to  the 
terminal  clip  board 


that  is  actuated  when  a  transformer 
fails  to  meet  specifications  for  that 
test.  The  solenoid  brings  an  inked 
brush  in  contact  with  the  paper 
tape  when  actuated  by  the  elec¬ 
tronic  test  circuit.  A  different  color 
of  ink  is  used  at  each  test  position, 
to  identify  the  nature  of  the  reject. 
The  inking  brushes  are  set  at  six 
different  levels  so  that  marks  do 
not  overlap,  eliminating  the  need 


Over  all  view  ol  tranelormer  teeter.  The  elx  diiierent  lest  poeilion!  are  located 
above  the  turntable  at  the  left 
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OVH  100,100  typtt 
K«t«r  Hm-Ctn  MOh 
OnItaM* 


Kester  Flux-Core  Solder 

UMIfOttM  In  Alloy 
UMIFOUM  In  Flux  Content 

Right  down  the  line,  spool  after  spool,  Kester  "44”  Resin, 
"Resin-Five”  and  Plastic  Rosin-Core  Solders  offer  these  features  of 
uniformity  so  necessary  to  the  best  in  soldering. 

Alloy  . . .  just  the  right  amount  of  Tin  and  Lead,  complying  with  your 
specifications  every  time,  and  only  the  best  metals  used ! 

Flux  content . . .  not  a  single  inch  of  the  solder  is  without  uniform 

flux  distribution  . . .  and  remember,  only  Kester  can 

give  you  that  flexibility  in  core  size  or  flux 

content,  more  or  less  as  needed,  the 

exact  predetermined  amount.  Kester  is 

truly  an  engineered  Solder. 


Kest«r  m*«ts  all  applicabla  Governmant  Spacificotlont 

Fr««  T«chnkol  Monwol~  write  for  your  copy  of 
"SOLDER  ond  Soldering  Technique." 


KESTER  SOLDER  COMPANY 

4204  Wrightwood  Ave.,  Chicago  39 
Newark  5,  New  Jersey  *  Brantford,  Conada 


r  ^ 

^  Kester 

^OLDE^ 
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for  uutomatic  paper  feed.  For  each 
reject,  the  operator  tears  out  the 
marked  paper  and  places  it  with 
the  defective  transformer,  then 
pulls  down  more  paper  to  the  mark¬ 
ing  position. 

The  number  of  transformer¬ 
carrying  platforms  has  little  bear¬ 
ing  on  the  number  of  te.st  positions. 
Some  of  the  factors  considered  in 


Markinq  lolenoid  at  one  oi  the  test  po¬ 
sitions.  One  reject  mark  has  already 
been  made  on  the  paper  tape  at  the 
riqhl  by  the  inked  brush  oi  an  actuated 
solenoid.  Ordinary  relay  was  coneerted 
to  qlee  solenoid  action  by  boltinq  ex¬ 
tension  arm  on  armature 


Translormer-carryinq  platiorm,  showinq 
how  leads  are  inserted  in  terminal  clips 


arriving  at  this  :V2-platform  design 
were  rotary  speed,  desirable  turn¬ 
table  size,  sufficient  time  and  work¬ 
ing  space  for  loading  and  unloading 
transformers,  and  provisions  for 
installing  additional  test  positions 
later  if  needed.  The  pre.sent  design 
is  entirely  flexible,  and  can  be 
ipiickly  readjusted  for  testing  vari¬ 
ous  other  types  of  transformers. 
The  machine  has  increa.sed  testing 
efficiency  more  than  200  jiercent 
over  previous  manual  testing  meth¬ 
ods. 


l*riiiU‘«l  TV  .\iilcniiu  .4ppli<Mi  willi  .Air-Gun  Stapler 


A  BVILT-IN  television  receiver  an¬ 
tenna  made  by  silk-screening  alu¬ 
minum  paint  onto  heavy  waterproof 
paper  is  fastened  inside  the  cabinet 
of  a  television  receiver  in  le.ss  than 
a  minute  with  an  air-operated 
stapler.  Each  time  the  trigger  is 
pulled,  a  staple  is  automatically  fed 
to  driving  position  and  driven  into 
the  wood  walls  of  the  cabinet. 


raxlanlnq  printed  anianna  to  insida  ol 
itaal-rainiorcad  conaola  talaaiaion  ra- 
caixar  cabinat  with  air-qun  stapler 


A  heavier  power  stapler  and 
larger  staples  are  used  in  assem¬ 
bling  the  cabinet  itself.  The  cabi¬ 
net  framework  consists  of  angle 
irons  welded  together.  Previously 
punched  holes  in  the  angle-iron 
members  are  appropriately  posi¬ 
tioned  so  that  staples  can  be  driven 
through  them  into  the  plywood  side 
walls  and  top  of  the  cabinet.  This 
eliminates  costly,  time-consuming 
gluing  operations  and  at  the  same 
time  gives  a  sturdy  steel-reinforced 
cabinet  construction.  The  chassis 


shelf  is  all  steel,  welded  to  the 
angle-iron  uprights. 

U.se  of  combination  wood  and 
steel  construction  was  started  in 
the  Crosley  Division  of  Avco  Mfg. 
Corp.  because  of  a  wood  shortage 
some  time  ago.  The  new  technique 
proved  .so  successful  that  it  is  lieing 
continued. 

\Voo<l  screws  are  used  to  supple¬ 
ment  the  staples  for  fastening  the 
front  of  the  cabinet.  ('ihu*d  rein¬ 
forcing  blocks  are  still  u.sed  behind 
the  joining  of  front  and  top  panels, 
this  being  the  most  exposed  joint 
in  the  cabinet.  For  additional 
cabinet  rigidity,  the  bottom  steel 
framework  is  screwed  to  a  wood 
ba.se.  This  has  the  added  advantage 
of  eliminating  the  need  for  a  wood 
pallet  when  shipping  these  con.soles 
in  corrugated  cardboard  cartons. 

PhoUM*h*elri<*  SysU*™ 

GoiitrolH  Loiiilspeuki'r 
.Maiiiietizrr 

COMPLKTED  loudspeakers  in  a  vari¬ 
ety  of  sizes  are  placed  face  down  on 
a  heavy  canvas  conveyor  belt  for 
transport  between  the  poles  of  the 
huge  electromagnet  used  in  Cros- 
ley’s  Cincinnati  television  receiver 
plant  to  magnetize  the  Alnico  jM-r- 
manent-magnet  fields.  As  a  speaker 
moves  under  the  electromagnet,  it 
breaks  the  light  beam  of  a  GE 
photoelectric  control  sy.stem,  there¬ 
by  actuating  the  contactors  that 


Loudapoakar  maqnatlxlnq  poiilion  on 
convayor  Una,  Uqhl  tourca  it  in  iora- 
qiound,  and  phototube  houtinq  it  on 
lor  tide  ol  convayot 
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wei^^hed  only  70  pounds  yet  it  included  a  com 
plete  Bendix-Pacihc  Telemetering  System  which 
radioed  his  physical  condition  to  the  ground 
station. 

Bendix-Pacific  developments,  like  its  suh- 
miniature  Telemetering  Systems,  are  meeting 
today's  control  problems  with  advanced  ./W 
prjctic,il  electronic  developments. 

This  division  specializes  in  radar,  radio 
control,  electronic  servo  components  and  tele¬ 
metering  systems  which  can  serve  you  bethr,  too. 

U  'r/’/e  for  a  free  copy  of  a  booklet  c/escrihhig  this 
ihriuon  s  contribution  to  electronics. 


FINGER  ON  THE  PULSE... 

/■ 


Can  a  man  jump  from  eight  miles  up  -  and  li\e-' 
In  Its  exhaustive  study  of  high  altitude  bail¬ 
outs  the  Aero  .Medical  Laboratory  of  the  .\ir 
Research  and  Development  Command's  Wright 
Air  Development  Center  has  conducted  numer¬ 
ous  tests.  Few  of  these  were  more  spectacular 
than  the  world's  record  jump  of  .Ma|or  Vincent 
Mazza,  US.\F. 

Ma|or  Mazza  fell  free  in  his  special  ejection 
seat  for  27.576  feet  before  his  chute  automaticallv 
o[X’ned,  bringing  him  down  the  additional  14,6tX1 
feet  in  safety.  And  at  everv  instant  of  this  drop 
the  .\ir  Force  had  its  finger  on  his  pulse .  .  .  and 
tem[X‘rature  .  .  .  and  respiration.  His  ev)uipmeni 


PRODUCTION  TECHNIQUES  (continueil) 

send  magnetizing  current  through 
the  electromagnet. 

Flat  copper  guide  sheets  mounted 
over  the  belt  in  the  magnetizing 
region  serve  to  move  off-center 
speakers  into  position.  The  copper 
sheets  also  hold  down  speakers  that 
might  otherwi.se  be  pulled  up  to  the 
magnet  pole. 


Twisting  Coil  Leads 

A  MOTOR-DRIVEN  chuck  with  a  hook 
in  its  jaws  is  used  in  Crosley’s 
Cincinnati  plant  to  twist  a  tap  coil 
lead  for  about  two  inches  of  its 
length,  during  production  of  45-mc 
oscillator  coils  for  uhf  television 
tuners.  During  winding,  the  oper¬ 
ator  puts  in  only  two  or  three  turns 
when  pulling  out  a  loop  of  wire  for 


No,  this  new  High  Cain  Communications  An¬ 
tenna  isn't  cheap,  but  it  does  offer  the  most 
eco'nomical  solution  to  your  coverage  problem. 
Whether  you  want  maximum  coverage  for  a 
specific  transmitter  power,  minimum  power  or 
snortest  tower  for  a  specific  covera^,  or  free¬ 
dom  from  dead  spots,  the  .\ndrew  Type  .3000 
Antenna  is  the  least  expensive  solution.  Why? 
Because  talk-back  is  the  limiting  factor  in 
mobile  communications.  Cain  in  the  central 
station  antenna  costs  less  than  increased  power 
in  every  mobile  unit. 

Andrew  Type  3000  High  Cain  Com¬ 
munications  Antenna  offers  better  than  6  db 
gain  in  the  148-174  MCS  band.  This  means 
that  the  power  delivered  to  the  receiver  on 
both  talk-out  and  talk-back  is  increased  four 
times.  The  horizontal  radiation  pattern  is 
circular. 

Write  for  the  Andrew  High  Cain  An¬ 
tenna  bulletin  today! 


Molor-drlT*n  Mtnp  for  twlatlag  lop  coD 
load  prior  to  tin-dipping 


this  tap.  Twisting  the  wires  by 
machine  reduces  operator  fatigue 
and  increases  production  about  370 
percent  over  manual  operation. 

In  the  twisting  operation,  the 
operator  loops  the  wire  over  the 
hook  in  the  chuck  and  presses  a  foot 
switch  to  start  the  winding  motor. 
After  twisting,  the  wire  is  cut  off 
the  hook. 


mtOUCMCV.  MCCACVCCCt 


Assembly  Fixtures 

During  final  assembly  of  the  com¬ 
ponents  and  subassemblies  for  a 
military  radio  transmitter  having  a 
cast  aluminum  housing  with  deep, 
narrow  compartments,  several  dif¬ 
ferent  types  of  fixtures  are  used  to 
hold  the  units  outside  of  the  chassis 
while  wiring  and  soldering  the 
master  cable  harness. 

Tubular  wire-wound  resistors 


j/indietjv 

M  corporation 


M  CORPORATION 

363  EAST  75TH  STREET.  CHICAGO  19 

ANTENNA  SPECIALISTS 


TRANSMISSION  LINES  FOR  AM-FM  TV  MICROWAVE  •  ANTENNAS  •  DIRECTIONAL 
ANTENNA  EQUIPMENT  •  ANTENNA  TUNING  UNITS  •  TOWER  LIGHTING  EQUIPMENT 
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(continued^ 


Puzzled  about 

Industrial 

Laminates? 


U«»  oi  fixtures  to  permit  soldering  of 
wiring  harness  outside  oi  combination 
housing  and  chassis.  All  wood  is 
treated  to  present  warpage.  With  wood 
fixtures,  reworking  is  usually  possible 
when  specifications  are  changed 


are  slipped  over  metal  pegs  on  the 
fixture  board.  Controls  are  sup¬ 
ported  by  inserting  their  shafts  in 
drilled  holes.  Two  small,  closely- 
spaced  wood  blocks  grip  the  solder¬ 
ing-lug  termination  of  a  lead. 
Swinging  metal  tabs  hold  other 
parts  in  position  for  this  operation 
in  the  Clifton,  N.  J.  plant  of  Fed¬ 
eral  Telephone  and  Radio  Corpora¬ 
tion. 


Socket  Terminal  Spreader 

After  completion  of  socket  terminal 
wiring  for  an  IBM  electronic  calcu¬ 
lator  panel  having  over  200  closely 
spaced  tubes,  the  terminals  are 
spread  outward  at  a  uniform  angle 
with  a  special  conical-face  tool  de- 


Specify  NEVAMAR  industrial  grade  laminates  and  take 
all  the  guesswork  out  of  making  the  right  choice  for  any 
particular  application.  Produced  in  many  different  grades 
to  meet  a  wide  variety  of  requirements,  NEVAMAR  is 
backed  by  the  engineering  and  manufacturing  "know 
how"  of  one  of  America’s  foremost  makers  of  high-pres¬ 
sure  decorative  laminates.  This  is  your  assurance  of  ob¬ 
taining  a  superior  laminate  with  the  properties  essential 
to  numerous  electrical  and  mechanical  assemblies. 

NEVAMAR  meets  or  exceeds  the  standards 
(tlNEMAiB)  National  Electrical  Manufacturers 

Association.  Would  you  like  to  see  samples? 


NATIONAL 

Mmulicturers  ot  Nevimar  Decorative  and  Industrial  laminates  •  SARAH  FIUMENTS  •  Wjintne  Molded  Products 


Using  conical  tool  to  spread  out  tube 
socket  terminais  after  wiring  is  com¬ 
pleted 


..  . . .  . . .  W|inene  Molded  Products 

NEW  VOPK  EMPIRE  STATE  BUILDINC  •  IDS  ANGELES  SOES  HAMPTON  STREET 
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Wlim  PROVIDES  GIANT-SCREEN 
TV  AT  A  PRICE  YOU  CAN  AFFORD! 


Extrsmdy  short  longth,  for  compact  coblnot  construction. 
Aluminizod  to  givo  you  a  bright,  sharp  picture  at  16,000  v  I 


27EP4 


Picture  width  24  inches 

Picture  height  18  Vi  inches 

Deflection  angle  90  degrees 

Tube  length  24  inches 

Recommended  operating 

voltage  1 6,000  v 

Focus  magostic 

Screen  Filter  glass,  aluminked 


Designers  and  manufacturers  now  can  plan  production  of 
that  deluxe  TV  with  super-size  picture!  Distributors  will 
order  your  new  set  in  volume,  for  27EP4  cost— only  one-third  that 
of  a  30-inch  type— permits,  for  the  first  time,  real  giant-screen 
TV  at  a  sensible  retail  level. 

Over  400  square  inches  of  picture,  or  the  viewing  area  of  a 
30-inch  round  tube!  Compact,  because  of  the  90-degree  deflection 
angle— so  short  that  tube  length  is  the  same  as  picture  width,  24 
inches!  Means  a  trimmed-down,  praaical  cabinet. 

Filter-glass  face,  aluminized  for  maximum  brightness  and  con¬ 
trast  at  moderate  voltage— 16,000  v,  no  more  than  a  21 -inch 
standard  tube  requires  for  top-quality  viewing! 

Get  all  the  faas  without  delay.  Phone,  wire,  or  air-mail  Tube 
Department,  General  Electric  Company,  Schenectady  5,  N.  Y. 


GENERALS  ELECTRIC 


I 


Radio  tuning  / 
shaft  adapter.  —J 

Tapered  shells  automatically 
center  contacts  for  engagamani 


Here’s  v/hy  those  in  the  know 


-demand 


CANNON 

PLUGS 


-  Screw  ejection  system  for 
engaging  and  disengaging 
contacts. 

—  Hand  tinning  keeps  solder 
inside  cups. 


All  pin  and  socket  con 
tKts  precision  machined 
from  ^id  bar  stock,  gold 
or  Silver  electroplated. 


Inserts  may  be  removed 
from  from  or  rear  of  shell. 


PRODUCTION  TECHNIQUIS  (conlinu«d) 

vised  for  this  purpose. 

This  tool  is  pushed  against  the 
bottom  of  each  socket  in  turn  and 
twisted  slightly.  It  serves  to  spread 
out  terminals  that  may  have  been 
bent  inward  during  wiring,  insuring 
exactly  uniform  clearance  between 
all  terminals.  With  this  tool,  the 
operation  takes  only  a  few  minutes 
for  an  entire  panel  in  the  Pough¬ 
keepsie  plant  of  International  Busi¬ 
ness  .Machines  f'orp. 


<!uil-Huii(lling  Trays 

KoL'R  different  types  of  Crosley- 
designed  trays  are  used  to  protect 
television  receiver  coils  from  dam¬ 
age  while  they  are  being  trans¬ 
ported  from  one  assembly  station 
to  another  in  this  firm’s  Cincinnati 
plant.  The  trays  also  serve  for 
transporting  the  coils  in  large 


Two  to  one  ratio  gears  - 
for  remote  engagement. 


Universal  ioint  accommo¬ 
dates  angle  drive  shaft.- 


This  highly  specialized  DPD2  Cannon  Plug,  a  member  of  the  DP 
Series,  has  its  principal  use  in  aircraft  instrument  panels  and 
remote  radio  control  equipment.  But,  like  many  other  Cannon 
Plugs,  it  has  found  its  way  into  other  fields  where  the  highest 
quality  is  needed  and  where  the  value  of  long,  trouble-free  per¬ 
formance  is  recognized. 

Originally  this  2-gang  connector  was  designed  to  assist  in  the 
standardization  of  radio  and  instrument  assemblies  so  that  such 
equipment  might  be  interchanged  between  similar  aircraft.  It  allows 
for  compact  design  in  close  quarters  with  access  from  the  front 
only.  This  type  of  application  and  variations  of  the  fittings  are 
shown  at  right.  Any  Cannon  DPD  insert  may  be  placed  within  the 
shell,  with  or  without  tuning  shaft,  coax,  twinax,  large  or  small 
contacts,  provided  the  separation  forces  of  both  halves  are  similar. 

This  plug  typifies  the  close  attention  to  important  detail  that 
distinguishes  every  Cannon  Plug— the  world's  most  extensive  line. 
If  you  are  looking  for  real  value,  regardless  of  the  field  you  work 
in,  your  best  bet  is  Cannon. 


CANNON 

ELECTRIC 


Sine*  IPIS  , 
CANNON  ELECTRIC  COMPANY  | 
lOS  ANGELES  31,  CALIFORNIA  I 
FKtorwt  in  Los  Angeles.  Toronto.  New  Neven.  Representatives  in  orin-  I 
cipti  cities.  Address  inquiries  to  Cannon  Electric  Company.  Dept.  K-l  20,  | 

P.O.  Box  7S,  Lincoln  Heights  Station,  Los  Angeles  31,  Celifomie.  I 


Connector  is  separated  by  turn¬ 
ing  slotted  shaft  here  Complete 
unit  may  then  be  removed  from 
pedestal,  shown  below. 


(Left)  Same  Cannon  Plug  without  tuning 
shaft.  Straight  drive  instead  of  90° 
gear.  (Right)  Similar  DPD2  with  Dtus 
wing  nut  extraction  method  and  Hmc- 
tion  shells.  There  are  several  other  vari- 
atlons.  Write  for  details. 


Wire-acroen  traya  ior  holding,  aaorlnq 
and  atorinq  colls  and  other  porta  hov- 
Inq  axial  leads 


Coll-boldlnq  troys  made  from  perforated 
metal  and  stove  bolts.  Round  shape  per¬ 
mits  use  on  stem  of  spinner  In  wax- 
impreqnotlnq  tank 
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HERE’S  THE  WIRE  THAT  CUTS  YOUR 
PRODUCTIOH  COSTS 


— product  performance  that 
can  come  only  from  a 
**know*how**  that  has  grown 
through  actual  lervice 
\  since  the  early  days  of 
V  the  electrical  industry. 

\  '  ~an  ability  to  co> 

^  \  operate  in  pioneering 
new  wires  to  meet 
or  anticipate  indus* 


In  the  years 
that  follow 
This  Beldcn 
Program  ls~ 


No  stripping  problem. 
Celenamel  Film  re¬ 
moved  when  dipped  in 
solder.  Large  economies 
effected  in  your  pro¬ 
duction. 


Beldcn  Mcnufecturing  Cocnpani 
4625  W.Vaa  Burco  Street 
Chicago  44,  lUtaoU 
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New  8020 

fnvioR 

HIGH  VOLTAGE  RECTIFIER 


. . .  Custom  Built  Companion 
to  Insure  the  Effkienty 
of  Your  Own 
Exrellent  Design 

Taylor’s  reputation  in  the  rectifier 
field  has  long  been  associated  with 
operating  efficiency  and  dependable 
service 

The  new  type  8020  high  voltage 
rectifier  is  well  up  to  Taylor’s  estab¬ 
lished  quality  standards.  Its  construc¬ 
tion  features  a  specially  treated  tanta¬ 
lum  anode  for  stability  and  long  life. 

The  5  Volt— 6  Ampere  filament  is  of 
the  thoriated  tungsten  type.  Envelope 
is  of  nonex  glass  and  the  standard 
four-prong  base  is  securely  fastened 
with  an  oil  resisting  silicone  basing 
compound.  Life  expectancy  of  the 
8020  is  over  5000  hours  when  oper¬ 
ated  within  ratings. 

The  Taylor  8020  warrants  your 
consideration. 


Taylor  8020  Ratings 

The  8020  is  rated  at  40  KVP  inverse 
or  forward  in  air,  60  KVP  in  oil.  Av¬ 
erage  current:  100  MA,  with  instanta¬ 
neous  peak  current  capacity  of  2  Amp. 


★  TRANSMITTING 

★  RECTIFIER 


Taylor 
8020 


^  INDUSTRIAL 
★  ELECTRONIC 


As  always,  Taylor  is  producing  tubes  af  superior  quality 
and  outstanding  performance.  The  Taylor  Hepresentative 
nearest  you  is  ready  and  willing  to  discuss  your  particu¬ 
lar  requirements.  Call  on  him  for  information  any  time. 


PRODUCTION  TECHNIQUES 

(continMcd) 

Welded  troy  using  lead-holding  wire 
ioops  as  coil  supports 

batches  throu>rh  a  wax-impreKnat- 
injf  operation. 

For  coils  with  pigtail  leads,  such 
as  those  wound  around  a  resistor, 
a  paper  capacitor  or  a  plain  coil 
form,  the  tray  consists  of  two  lay¬ 
ers  of  A-inch-mesh  wire  screen. 
The  layers  are  spaced  about  an  inch 
apart  on  a  metal  framework.  The 
leads  of  the  coils  are  pu.shed 
throujrh  the  holes  in  the  screen. 
Metal  studs  with  bent  tops  are 
welded  to  each  corner  of  a  tray  to 
permit  stackinK  without  risk  of 
crushing  coils. 

Another  type  of  tray,  used  for 
small  coils  having  center  holes,  re¬ 
quires  no  weldinjr.  The  tray  is  a 
sinitle  disk  of  perforated  sheet 
metal.  Bolts  inserted  in  the  punched 
holes  serve  as  individual  supports 
for  the  coils.  Each  bolt  is  locked  in 
position  with  a  single  nut.  Four 
longer  and  heavier  bolts  spaced 
equidistant  around  the  circum¬ 
ference  .serve  as  standoffs  to  permit 
stacking  of  the  trays.  Each  tray 
has  a  large  center  hole  that  goes 
on  the  stem  of  the  spinner  in  the 
impregnating  tank,  so  that  excess 


TAYLOR  TUBES  INC.,  2312-18  WABANSIA  AVE.,  CHICAGO  47,  ILL. 


Canada:  Atlas  Radio  Corp.,  ltd. 

Export:  Royal  National  Company 

560  King  St.,  W.,  Toronto  3-B 

75  West  St.,  New  York  6,  N.  Y.  1 

AU-wolded  tray  cosutruction  using 

Cable:  ATRADCO 

Cable:  NATVARNCO 

metal  rods  as  coil  supports 

276 
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MERICAN 


tltCTRIC  MOTORS1 


PRODUCTION  TECHNIQUES  (cwilinued) 

wax  can  be  driven  out  from  all  coils 
on  a  stack  of  trays  in  one  opera¬ 
tion. 

All-welded  construction  is  used 
on  a  rectangular  tray  also  intended 
for  coils  having  center  holes  through 
the  forms.  Coil-supporting  metal 
rods  are  welded  to  strap  iron  strips 
and  these  in  turn  are  welded  inside 
a  rectangular  strap  iron  frame. 
Larger  rods  welded  to  the  four 
corners  serve  as  standoffs;  these 
have  sign-like  metal  pieces  welded 
to  their  tops  to  get  greater  bearing 
surface. 

A  modified  rectangular  tray  uses 
wire  loops  instead  of  rods  as  sup¬ 
ports  for  larger  coils.  The  loops 
have  double  peaks  to  provide  a  val¬ 
ley  in  which  the  delicate  leads  of 
the  coils  can  be  placed,  to  prevent 
the.se  leads  from  getting  tangled 
and  broken. 


These  American  Electric 


Cooling  and  Ventilating 


CENTRIFUGAL  BLOWERS 
400  cycle,  60  cycle,  or  variable  frequency 
types  (3T0  to  1000  cp«.) 

Substantially  flat  output  over  full  frequency 
ran^e  on  variable  frequency  models  uith 
minimum  watts  loss. 

Hlower  scrolls  of  latest  desiftn  are  molded  of 
fibre-Klass  reinforced  plaskon:  practically 
unbreakable,  highly  resistant  to  impact,  de¬ 
formation.  heat  and  cold  Blower  unit  un¬ 
usually  small  in  si/e  and  weight  for  compact 
installations.  Generallv  used  when  workinR 
aftainst  pressure  heads  rangintt  up  to  1.2" 
water.  Sinirlc  or  double  end  blowers.  Clock¬ 
wise  or  CountercliKkwise  rotation.  Output 
runvf  to  yK)  c/m.  MaJf  tn  sizfs: 


Wiii(I()w-Washiiig  Rack 

Cleaning  of  .safety  glass  windows 
for  television  receivers  is  speeded 
by  use  of  a  grooved  wood  frame 
which  holds  the  glass  rigidly  in  a 
vertical  position.  The  operator  can 
then  clean  and  dry  both  sides  of 
the  glass  simultaneously,  using  both 
hands.  A  better  cleaning  job  is  ob¬ 
tained  becau.se  any  remaining  spots 
and  smears  can  be  cleaned  from 
both  sides  without  trying  to  figure 


400  cycle  operation 

In  its  smallest  si/e  this  compact,  light  weight 
unit  is  equip|>cd  with  a  2"  fan  protected 
with  IK"  mesh  2'^"  f>  D.  screen  shroud. 
Other  larger  si/es  special.  Air  stream  is 
conical.  Recommended  for  use  at  0  static 
pressure  where  scmi-directed  air  flow  is 
required.  Motor  diameter  1.4S".  Rotation: 
CUK'kvMsc  or  CounicrsUKkwisc.  Output  .10 
cfni. 


PROPELLER  FANS-400  cycle  operation 

Built  for  limited  space  applications  requir¬ 
ing  maximum  air  movement  widely  dis¬ 
persed. 

Operates  at  0  static  pressure  in  ambient 
temperatures  from  6^*  to  -*-65*  C  Vlade 
m  2.  3.  4  and  5':"  Ian  diameters.  Output 
SS  to  6H0  cfm. 


Motivating  Cams,  Timing  Devices,  Antennas, 
Clutches,  Optical  Equipment,  etc. 


MINIATURE  INDUCTION  MOTORS 

400  cycle,  60  cycle,  single  and  poly  phase.  2 
to  S  pt>le.  Frame  diameters:  1.45",  1.75", 
2".  2':"  A  16".  Output  torque  range: 
•:  in.  oz.  to  $0  in.  oz. 


SYNCHRONOUS  MOTORS 

400  cycle.  60  cycle,  hysteresis  and  reluctance 
tvpcs.  Single  and  pivly  phase:  2.  4  and  6 
pE>le.  Frame  diameters;  1.45",  1.75".  2", 
2*:".  16".  Output  torque  range:  .Of  in. 

OZ-  to  JO  in.  vz- 


lioth  hutm  tion  utui  .synchronous  motors  can  be  supplied  for  inter- 
niittent  or  continuous  duty,  \\  ith  standard  or  hiijh  temperature 
insulation.  Drive  and  .synchroiufus  tnotors:  any  standard  shape. 


Monufocturers  oUo  of 
INSTRUMENTS. 
SERVO-MOTORS  AND 
SYNCHROS. 

HIGH  FREQUENCY 
POWER  SUPPLIES 
ffndiKfor — Alternator  type — 
500  watt  to  75  KVA  ovtpvt). 


Wlndow-cleoning  rack.  Safety  dii- 
peneer  for  cleaning  fluid  can  be  teen 
on  other  side  of  glass 
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High  Voltcig# 
Pow«r  Diod«t 


Much  SmaHer-Same  Ratings 


TYPE  577 


TYPE  578 

N*w  tmoll  v«rtion 
of  0020 


TYPE  X-22 

Now  tmoM  vortioA 
of  UU 


Airborne  radar  and  other  electronic- 
equipment  can  be  made  much  smaller 
and  lighter  by  use  of  these  modern, 
smaller  tubes.  UNITED  has  designed 
types  577,  578  and  X-22  as  exact  elec¬ 


trical  replacements  for  JAN  preferred 
list  types  371-B,  8020  and  1616,  in  ap¬ 
plications  where  space  and  weight  con¬ 
servation  is  important. 

Write  for  full  apecificatioyis. 


UNITED 


ELECTRONICS,  42  Spring  Street,  Newark  2,  N.  J. 


(TRANSMITTING  TUBES  EXCLUSIVELY  Sine*  1934} 


ELECTRONICS  — Neyrmber,  1952 


279 


MACHINE  SCREWS  AND  SPECIAL  FASTENERS  ARE  OUR  BUSINESS 


PRODUCTION  TECHNIQUES 


SQUEEZE  PENNIES 


UPSET  SPECIALS  COSTS 


Specially  designed  upset  products  are  solv¬ 
ing  thousands  of  problems.  Dozens  of  design 
pointers  on  them  are  yours  for  the  asking. 
Send  us  your  sketches,  prints,  finished  pro¬ 
ducts  for  suggestions. 


Ptercini  a  flat¬ 
tened  section  costs 
less  than  drilling  a 
rounded  one  . . 
The  plane  profited 
part  can  be  just  as 
effective  for  bar 
wrenching,  and  can 
look  more  attracbve. 


Sai«ty  dUp^iittr  for  cloaninq  fluid, 
boinq  uMd  hore  with  a  toWent  for  rt- 
moTlnq  smoared  rubbor-ttomp  mork- 
Inqt  from  a  lubaitombly  pantl 


out  on  which  side  of  the  glass  they 
are. 

The  cleaning  fluid  used  for  this 
operation  is  So-Clear,  made  by 
SOHIO  Labs,  in  Cleveland.  The 
fluid  is  kept  in  a  special  dispensing 
can  made  by  Protectoseal  Co.,  Chi¬ 
cago.  The  operator  merely  presses 
the  cloth  down  on  a  sprinkler-type 
head  to  actuate  a  pump  inside  that 
forces  the  fluid  up  into  the  cloth. 


Metering  Pump  for 

Potting  Compound 

Filling  of  television  divider  net¬ 
work  molds  with  Plastisol  potting 
compound  is  speeded  up  in  the 
plant  of  LaPointe-Plascomold  Corp., 
Windsor  Locks,  Conn,  through  use 
of  a  metering  pump  made  by  E.  E. 
Robinson  Inc.,  Nutley,  N.  J.  Ac¬ 
curacy  of  metering  resulted  in  a 
saving  of  material  along  with  in¬ 
creased  production  and  reduced 
unit  costs. 

The  pump  employs  a  thermo¬ 
statically-controlled  heated  tank 
that  can  liquify  most  solid  waxes 
in  less  than  an  hour  from  a  cold 
start.  The  pump  has  a  positive  gear 
drive  which  forcibly  ejects  fluid 
compounds  with  a  volume  accuracy 
of  three  percent  and  a  rate  of  up 
to  88  ejections  per  minute. 

In  this  example,  the  potting  com- 


oF  this  chart 
requcsf  For  ui 


SO  NORWOOD  SI.,  TORRINGTON.  CONN 


WRITE  FOR 
OUR  CATALOG 
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^imcROTfifin 

hermetically  sealed 
transformer 

(ivailahlc  (is  sUu'k  iUnns 


T hese  ruggedized  military  type  units  were  developed 
to  meet  demands  of  o  growing  miniaturization  program. 

All  units  are  available  from  stock  in  hermetically 
sealed  cans,  although  open  frame  units  may  be  ordered. 
Open  frame  units  are  Epoxy  Resin  impregnated  to  pro¬ 
vide  thorough  protection  from  adverse  climatic  condi¬ 
tions  and  are  supplied  with  flexible  3"  color  coated 
leads. 

Also  available  on  special  order  for  MIL  opplications  are 
stondord  MIL  type  cases. 
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Write  for  Catalogue  M  and  name  of  neareft  representative. 

LABORATORIES,  INC. 

Whitehall  Building,  Far  Rockaway  91,  N.  Y. 
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mm 


Standard 


Method  ol  uiing  metering  pump  lor 
filling  large  number  ol  Vee-D-X  teloTi* 
lion  dirider  network  molds  one  alter 
another.  Molds  ore  held  rigidly  in  metol 
frome  having  locking  nut  ot  one  end 


puuiul  is  a  vinyl  copolymer  disper¬ 
sion  made  by  New  England  Tape 
Co.,  Hudson,  Mass.  When  subjected 
to  fusing  heat  of  about  375  F  and 
allowed  to  cool,  it  jells  to  a  solid 
mass  that  is  thermoplastic.  Cooling 
may  be  hastened  by  immersing  in 
cold  water. 


This  outstanding  "  Standard  "  V.H.F.  Attenuator  now  in 
its  second  year  of  production  remains  the  first  and  only 
accurate  instrument  of  its  kind  and  continues  to 
meet  a  heavy  demand  from  leading  organisations  and 
authorities  the  world  over. 


Four  models  now  available 


Vt  ire  Tension  Meter 
Rediiees  Coil  Rejects 


SOohi 


75  ohms 


Characteristic  Impedance 


Type  746C0-E 
Type  746 00-F 


T ype  746(X)-A 
Type  746(X)-B 


By  Eiuvin  .1.  .Sa.\i. 

/•rrnuient.  Sari  InMtrumvnt  C 
Jlarviird,  ^fa8s. 


All  types  will  handle  inputs  up  to  0.2S  watts. 

Accuracy  of  D.C.  adjustment 

0-9  db  Models  :  The  insertion  loss  error  will  not  exceed  i  0.05  db  for  any 
setting. 

0-90dbModels  The  insertion  loss  error  for  the  90  db  setting  will  not 
exceed  :  0.3  db.  For  other  settings  this  limit  falls  linearly  to  a  value  of 
0.06  db  at  the  10  db  setting. 


In  winding  coils,  wire-wound  re¬ 
sistors  and  tube  grids,  the  tension 
of  the  wire  is  a  critical  factor  alTect- 


High  frequency  performance 

0-9  db  Models  :  At  50  Me  s  the  insertion  loss  error  for  the  9  db  setting  will 
not  exceed  :  O.I5db.  For  other  settings  this  limit  falls  linearly  to  a  value  of 
<  0.05  db  for  the  I  db  setting. 

0-90 db  Models  :  At  50  Me  s  the  insertion  loss  error  will  not  exceed  +  O.ldb 
per  step.  N.B.  All  insertion  loss  errors  are  relative  to  zero  db  setting. 


Ready  (or  Building  into  your  own  equipment.  Calibration  chorts  for  frequencies  up  to 
100  Mc/s  for  the  0-9  db  models  or  65  Me'/s  for  the  0-90  db  models  con  be  supplied  on  request 


Standard  Telephones  and  Cables  Limited 

tAnl.T  AT.  Assoc  ofel 

TRANSMISSION  DIVISION,  NORTH  WOOLWICH,  LONDON,  EI6 


SaxI  tension  meter  in  use  on  coil  winder 
in  plant  of  New  England  Transformer 
Co. 
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PRODUCTION  TECHNIQUES  (continued) 

injT  product  quality  and  output. 

If  tension  is  e.xcessive,  the  wire 
breaks  and  has  to  be  butt-welded, 
resulting  in  down-time  of  the  ma¬ 
chine  and  a  pieced-up  wire  of  lower 
quality.  If  the  tension  is  not  suffi¬ 
ciently  hiKh,  the  machines  are  not 
runninn-  at  their  greatest  speed  and 
efficiency;  here  the  cost  of  direct 
labor  and  overhead  per  foot  of  wire 
is  increased,  and  the  loose  or  un¬ 
even  windings  impair  quality  as 
well.  There  is  a  comparatively 
limited  ratiKe  of  correct  tension  tol¬ 
erances  within  which  wire-process¬ 
ing  methods  should  be  engineered. 

The  finer  the  wire,  the  Kreater  is 
the  importance  of  uniform  tension 
durinjr  the  windin)?  of  precision 
coils.  In  wire-coverinp  machines 
also,  whether  for  enamel,  tin  or 
yarn  insulation,  maintenance  of 
standard  tensions  means  freedom 


TIME  DELAY  RELAYS 


60  CYCLE 
TIMING  MOTORS 


400  CYCLE 

HERMETICALLY  SEALED 

ELAPSED  TIME 
INDICATORS 


The  HAYDON*  7008  Elapsed  Time  Indicator  indicates  operating  time  of  com¬ 
ponents  with  specific  life  or  servicing  requirements.  This  unit  offers  the  unusual 
advontoges  of  smoll  size,  hermetic  sealing  and  400  cycle  operation  for  such 
opplicotions  os  electronic  devices,  where  tubes  or  other  components  should  be 
reploced  at  specified  intervals.  Running  time  indicators  con  prevent  unneces¬ 
sary  servicing,  insure  timely  mointenance  that  protects  ogainst  failure  in 
operation. 

HAYDON  speciolizes  in  the  manufocture  of  timing  components  for  stondord 
opplicotions  ond  in  the  design  and  production  of  custom-engineered  timers 
for  volume  opplicotions.  The  basic  element  of  all  HAYDON  timers  is  our  own 
rugged  industriol-type  motor  which  assures  long,  quiet  operation.  Their  com¬ 
pact  design  ond  ability  to  operote  in  any  position  afford  designers  unusuol 
latitude. 

HAYDON  also  monufoctures  a  variety  of  timers  specifically  designed  for 
60  cycle,  400  cycle  or  O.C.  operation  in  military  applications.  The  6103  Series 
"trigger-trip'',  hermetically  seated  Time  Delay  Relays  are  available  in  a  wide 
range  of  deloys  from  seconds  to  hours. 

COMPLETE  INFORMATION 

Write  for  informotien  you  need:  cotolegs 

on  motors  or  devices;  bulletins  on  D  C.  sJ^FT^^PlL  jBj 

motors.  400  cycle  motors,  time  delay  re* 

toys,  ond  elapsed  time  indicotors.  ^  ^ 

•trademark.  REG.  U.S.  PAT.  OFF. 


Ctoieup  triew  of  tension  meter,  showing 
the  three  rollers  around  which  the  wire 
runs.  Trigger  is  in  released  position; 
when  pulled,  outer  two  rollers  come 
down  below  sensing  roller 


from  in.sufficiently  covered  wires 
and  better  yield  from  wire  and  in¬ 
sulation  materials. 

The  best  wire  tension  for  a  par¬ 
ticular  component  is  generally 
known  to  at  least  one  experienced 
operator.  The  problem  then  involves 
measuring  that  tension  in  order  to 
maintain  it  durinR  the  entire  run 
and  to  achieve  it  on  other  similar 
machines  or  on  reruns  at  some 
future  date,  independently  of  avail¬ 
ability  of  the  experienced  operator. 
For  this  purpose,  a  tension-measur- 
in)f  instrument  called  the  tension 


HAYDON  Manufacturing  Co.,  Inc 

Subsidiary  o<  GENERAL  TIME  CORPORATION 

2435  ELM  STREET 

TORRINGTON,  CONNECTICU' 
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THREE  WAYS  BETTER! 


A  New  Calibrated  Mega-Sweep 

_ 1.  Much  Higher  Output 

. 2.  Wider  Sweep  Width 

. 3.  Zero  Level  Baseline 


FOR  MILITARY  PROJECTS 


111A  CALIBRATED  MEGA-SWEEP 


VHF-UHF  TELEVISION  and 


COUNTLESS  LABORATORY 
APPLICATIONS 

This  new  model  of  the  Calibrated  Mega- 
Sweep  has,  for  work  in  the  UHF  range,  many 
advantages  over  the  standard  model.  The 
output  impedance  is  70  ohms  unbalanced 
(over  the  whole  frequency  range)  or  300  ohms 
balanced  (for  the  range  450-900  mcs).  The 
output  of  0.3  volts  into  a  300  ohm  balanced 
termination  in  the  UHF  range  is  adequate  for 
frequency  response  testing  of  TV  converters  or 
tuners.  The  zero  level  baseline  provides  con¬ 
venience  in  measuring  gain  of  the  circuits 
being  tested.  The  great  sweep  width  allows 
viewing  the  response  of  several  channels  at 
one  time. 


SPECIFICATIONS 

Out^vt 

fra^waiMy  ■•••§•  Output  Impudancu  Veltugu 

10tnc-950mc  70  ohms  unbalanced  0.15  volts 

450  mc-900  me  300  ohms  balanced  0.3  volts 

SWEEP  WIDTH:  Continuously  variable  to  approxi¬ 
mately  60  me  maximum. 

BLANKING:  Provides  zero  level  reference  baseline. 

GENERAL  SPECIFICATIONS:  Similar  to  those  of  stan¬ 
dard  model  Calibrated  Mega-Sweep. 

PRICE:  $575.00  f.o.b.  factory. 


NOW  IN  DiMAND  MORE  THAN  EVERI 

Standard  Calibrated  Mega-Sweep 

*  FMQUINCY  RANOti  SO  kc.  to  950  me. 
it  SWIIP  WIDTH:  Veriekle  to  M  me. 

A  OUTPUT:  0.05  volt  into  S3.S  ohms 
A  CALIUATIO  TUNING  DIAL:  tosy  oporotion. 

A  AMPLITUDi  MODULATION:  Lots  then  0.1  4b  pt  me. 
A  RUOOID  CONSTRUCTION:  Rolioblo  RoHormeiMO. 
Aries;  S425.00  t.o.b.  Factory 


KAV  ELECTRIC  COMPANY 


25  Maple  Avenue 


Phono  CAMwol  MOW 


Pine  Brook,  New  Jersey 
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Technology  Instrument  Corp.  Presents  a 
Compactly-Built  Wide-Bond  Decade  Amplifier 


Featured  by  its  wide  band  response,  high  input  impedance,  low  output 
impedance,  and  compact  dimensions,  TIC’s  Type  SOO-A  wide  band  decade 
amplifier  is  excellent  as  a  general  purpose  laboratory  instrument.  Here  is  an 
instrument  for  special  applications  requiring  a  zero  phase  shift  and  high 
stability  of  gain.  TIC  increases  the  general  utility  of  this  amplifier  by  includ¬ 
ing  a  self-contained  power  supply  and  cabinet  or  rack  mounting. 


SPECIFICATIONS: 


Amplification  :  10,  100  and  1000  times,  selected  by  3-position  rotary  switch. 


Freciuency  Response:  Flat  to  .5  db  from  5  cycles  to  2  me  on  gain  of  10;  Flat  to 
—  .5  db  from  5  cycles  to  l.S  me  on  gain  of  100  ;  Flat  to  —  .8  db  from 
5  cycles  to  1  me  on  gain  of  1000. 


Amplification  Accuracy;  —  2%  of  nominal  —  dependent  on  precision  resistors  only ; 
Unaffected  by  normal  tube  characteristics  or  line  variations. 


Phase  Shift  on  All  Ranges:  0  to  -  2°  from  20  cycles  through  100  kc 

Gain  Stability  on  All  Ranges;  Constant  with  line  voltages  of  lOS  to  124  volts. 

Noise  end  Hum;  60  db  below  maximum  output  voltage  with  input  shorted. 

Input  Impedance:  Approximately  160  megohms  shunted  by  1  /if  . 

Output  Impedance:  Approximately  200  ohms. 

Output  Voltage  on  All  Ranges:  20  volts  maximum  output  across  a  load  of  20  kITor 
greater. 

Power  Supply:  105-125  volts,  50-60  cycles  self-contained  power  supply  requiring 
approx.  30  watts.  (230  volt,  50-60  cycles  models  available). 

Mounting  Dimensions:  Single,  in  Cabinet:  13%”  wide  x  5"  high  X  9%"  deep.  (11%” 
^  3'/2”  panel)  Single,  for  rack:  19"  wide  x  3‘/i”  high  x  6%”  deep. 

The  low  distortion  is  a  feature  much  desired  in  amplifiers  of  this  type. 
Further  information  and  details  gladly  sent  upon  request. 

Engineering  Representatives 

ChtcagOs  III.  —  UPtown  8-1141  Arnprior,  Ont.,  Can.  —  Arnprtor  400 

Cleveland,  Ohio  —  PRospect  1-6171  New  York,  N.  Y.  —  Murray  Hill  8-S8S8 

Waltham,  Mass.  —  WAItham  5-6900  Hollywood,  Cal.  —  HOllywood  9-6305 
Boonton,  N.  J.  —  Boonton  8-3097  Dallas.  Texas  —  Dixon  9918 

Dayton,  Ohio  Michigan-8721 


S33  Main  Street,  Acton,  Maisoehnsetts,  Telephone:  Acton  600 


PRODUCTION  TECHNIQUES  (continued) 

meter  is  being  used  in  many  coil- 
winding  departments.  This  instru¬ 
ment  is  a  simple  hand-operated  dial 
indicator  that  can  be  quickly  in¬ 
serted  in  the  path  of  the  running 
wire  by  simple  trigger  action. 

Pulling  the  trigger  of  the  meter 
lowers  the  outer  two  guide  rollers, 
so  that  the  wire  to  be  checked  can 
be  easily  inserted  between  these 
and  the  sensing  roller.  Releasing 
the  trigger  brings  the  moving  wire 
automatically  into  measuring  posi¬ 
tion.  The  rollers  maintain  the  cor¬ 
rect  angle  at  which  the  wire  pas.ses 
the  center  sensing  roller,  regardless 
of  how  the  meter  is  held. 

Motion  of  the  sensing  roller  is 
kept  at  a  minimum  to  insure  last¬ 
ing  accuracy  of  the  restraining 
spring  in  the  meter.  This  small  mo¬ 
tion  is  amplified  through  a  zero- 
backlash  gear  train  to  actuate  the 
dial  pointer.  The  .scale  range  is  0-250 
grams  tension;  another  meter 
model  has  a  0-1,000  gram  range  for 
larger  wires. 

Other  factors  indicating  the  ne¬ 
cessity  of  tension  measurement  and 
adjustment  are  the  build-up  of  mul¬ 
tilayer  coils  and  the  continually  re¬ 
ducing  diameter  of  the  wire  supply 
spool. 

With  the  aid  of  a  tension  meter, 
j  the  operator  can  make  such  adjust- 
I  ments  as  will  keep  tensions  within 
I  practical  limits  throughout  the  en- 
■  tire  winding  operation.  This  results 
in  better  quality,  faster  production, 
better  utilization  of  a  given  quan¬ 
tity  of  materials  and  fewer  rejects. 

('.haNsiN-Holfiing  Fixturo^ 

A  SIMPLE  strap  iron  fixture  holds 
a  television  receiver  cha.ssis  at  a 
pitched  angle  on  a  moving  conveyor 
line  in  Crosley’s  Cincinnati  plant. 
After  bending  the  iron  strap  at 


CrofleysletigRed  chotsii-holding  fixture 
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about  your  uses  for 

c-D-F  2a!7i\l  BI^DB 


Did  you  know  that  C-D-F  supplies  a  full  range  of 
metal  clad  laminates  in  both  Dilccto  and  Teflon 
grades?  With  mounting  interest  in  printed  circuits 
it  pays  to  consider  the  respective  advantages  of  these 
new  C-D-F  materials  ...  it  also  pays  to  line  up  all  the 
Information  Wanted  facts  and  discuss  your  specific 
application  with  your  C-D-F  sales  engineer  (Offices 
in  principal  cities),  lie’s  a  good  man  to  know! 


Grade  oi  lemiMtc  .  . 

Sheet  tize 
Overall  thickness 
Thickness  tolerances 

a.  Standard  NEMA 

b.  Closer  tolerances  requiring 
sanding 

Metal:  Copper  Q  Aluminnoi  Q 
Other  □  Thickness 

Metal  facing:  One  side  O  Both  tides  G 
Minimum  btmd  strength 
Punching  requirements 
Any  ether  specifications 


Dilecte  Umi  tiABi 

Printed  circuits  depend  upon  stable,  uniform  cure 
material  and  Dilccto  has  years  of  proven  insulation 
service  (Dilccto  is  a  laminated  thermosetting  plastic 
made  only  by  C-D-P  from  paper,  cotton,  glass  or 
asbestos  fabric  base,  or  a  mat  base).  Normally 
phenolic  or  melamine  impregnating  resins  arc  used 
for  METAI.  CLAD  sheet  stock.  There  are  many 
grades  of  Dilccto,  but  only  the  better  electrical 
grades  are  supplied  with  metal  foil  surfaces.  Out¬ 
standing  is  (M)-F  grade  \X.\P-26,  a  hot  punching 
grade  with  high  insulation  resistance,  low  and 
stable  dielectric  losses  and  excellent  moisture  re¬ 
sistance.  Green  color.  New  C-D-F  ('atalog  GF-5.S 
gives  complete  data  on  Dilccto  grades.  Write  lor 
your  copy  today. 

Teflon*  umi  61AD9 

Glass  fiber  cloth  is  first  coated  with  Teflon  resin 
and  laminated  into  (%D-F  (jK-li3T  sheet  stock. 
This  base  withstands  high  heat  (200'’C.  maximum 
operating  temperature)  with  the  dissipation  factor 
and  dielectric  constant  extremely  low  over  a  wide 
frequency  range.  No  adhesive  film  is  needed  to 
bond  metal  to  the  Teflon  laminate,  thus  the  inher¬ 
ently  good  electrical  properties  of  the  core  material 
are  maintained.  GB-II2T  has  practically  zero  water 
absorption,  so  a  METAL  CLAD  with  this  core 
offers  consistent  high  insulation  resistance  with  ex¬ 
cellent  stability  of  dielectric  loss  properties. 


MIXAi  sun  Surfaces 

('opper  foil  (usually  .00135"  or  .0027"  thick)  is 
bonded  on  one  or  both  faces  of  the  sheet  grade  of 
Dilecto  selected.  The  foil  used  is  a  special  grade 
of  electrolytic  deposition  copper  particularly  adapt¬ 
able  lor  cementing  onto  laminated  materials.  An 
adhesive  film  is  placed  between  the  metal  and  the 
Dilecto,  and  cemented  during  the  pressing  and  cur¬ 
ing  cycle.  When  closer  tolerances  are  required 
C-D-F  sands  the  Dilecto  to  the  required  thickness 
before  bonding.  Aluminum,  silver,  or  other  alloys 
of  various  metals  may  be  supplied. 

Belter  Bond  Strengths 

One  of  the  most  important  physical  properties  of 
a  metal  clad  product  is  its  peel  strength,  the  pounds 
pull  required  to  separate  the  foil  surface  from  the 
core  material.  Working  with  years  of  laminating 
know-how,  C-D-F  has  been  successful  in  obtaining 
the  following  average  test  values  for  its  MF'TAL 
(T.AD  sheet  stocks: 

I.bs.  pull  per 
I"  width 

XX.\l’-26  plus  .00135"  copper  .  5  to  8 

XXXP-26  plus  .0027"  copper  ...  7  to  10 

XXXP-26  plus  .0015"  aluminum  ..  9  to  12 

GR-112  Teflon  plus  .00135"  copper  ..  6  to  9 

Sheet  sizes:  Dilecto  grades  —  .38  x  38",  38  x  42" 
Teflon  grades  —  16  x  36" 


'  (/MmiMU  (omfiam 

NEWARK  16,  DELAWARE'  ^ 


*00  PONT  TRADE  MARK 

Write  for  now  C-D-f  General  Catalog  GF-S3,  new  C-O-f  Teflon  folded  T-Sa,  and  talk  MHAl  CLADS  with  your  C-D-T  sales  engineer- 
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PRODUCTION  TfCHNIQUES 


(continued) 


DuMont-dMlgn^d  chaMU-holdinq  flxlure 


right  angles,  a  chassis-gripping  lip 
is  welded  to  the  bend  and  a  metal 
atop  is  welded  in  position  halfway 
down  the  slope.  Once  in  position, 
the  chassis  cannot  slide  out  unless 
it  is  first  lifted  up.  Though  simple 
and  inexpensive,  this  fixture  sup¬ 
ports  the  chassis  at  the  optimum 
angle  for  final  wiring  w’ork. 

A  modified  version  of  this  chas¬ 
sis-holding  technique  is  used  on 
circular  wood  pallets  employed  on 
both  pass-along  and  moving-con¬ 
veyor  lines  in  DuMont’s  East 
Paterson,  N.  J.  television  receiver 
plant.  Here  two  different  arrange¬ 
ments  of  the  holding  clips  are  used, 
to  accommodate  two  different  types 
of  chassis.  One  set  of  clips  serves 
as  the  back  stop  for  the  other  set.  , 


Self-luminous,  fluorescent,  phos¬ 
phorescent,  or  nowluminescent— 
etched,  lithographed,  or  screened 
—whatever  type  of  dial  you  need, 
U.  S.  Radium  Corporation  can 
produce  it  .  .  .  with  “million- 
dollar”  accuracy  and  finish,  at  mass-production  cost. 

Yes,  even  though  they  cost  less  than  you’d  think,  U.  S.  Radium 
dials  look  like  a  million  dollars.  That’s  because,  in  producing  millions 
of  dials  for  instruments  and  timepieces,  we’ve  learned  how  to  apply 
preci.se  markings  with  big-volume  methods  that  are  a  boon  to  the 
budget.  We  al.so  make  high-accuracy  dials,  in  as  small  quantity  as 
desired,  for  .scientific  requirements.  < 

To  hnd  out  how  our  dial  experience  can  benefit  your  instruments 
—  with  better  dial  design,  or  lower  cost,  or  both  —  write  Dept.  Ell, 
U.  S.  Radium  Corp.,  535  Pearl  Street,  New  York  7,  N,  Y. 


...  for 
ponnioH 


Tube  Bam-in  Setups 

By  Curtiss  R.  Schafer 

The  lA<tuiAometer  Corp. 

Long  Island  City,  S.  y. 

Ruggedized  and  Arinc  tube  types 
are  not  always  available,  even  for 
military  equipment.  In  the  event 
that  regular  JAN  types  must  be 
used,  it  is  desirable  to  operate  them 
for  at  least  50  hours  under  some¬ 
what  more  severe  conditions  elec- 


Other  Produeft  of  U.  S.  Radium 


TO  96 
other 
Tubes 


LUMINOUS  uncus 

ond  othtr  tp«cielt»«t 
POWDIRSi 

cothod«-roy  tub*  ond  t«l«vision  tub* 

SILHOUiTTi  ILLUMINAnON 
of  clocks,  wotcHos  ond  Instrumontt 


RADIOACTIVI  FOILS 
(olpko-roy  ionizotion  tourcos) 


lONOTRON  STATIC  ELIMINATORS 


RADIUM  LOCATORSi 
pondonts,  lonsos,  buttons,  Krtwt,  morkon 


POWER  SUPPLY  j 
SEPVES  ALL  i 
FOUR  CHANNELS 
(OO  TUBES) 


USE  SEPARATE 
Filament  trans 
I  FOR  each  W-TuBE 
I  Channel 


Circuit  lor  aging  100  typo  12AX7  tubot 
•ImultOBOously 
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fl«TIC 
M  MOTORS 


Plastic  Film  Dielectric 

CAPACITORS* 

— because  the  solid  film  is  chem¬ 
ically  stable,  dielectrically 
strong,  and  non-porous — 


W  1 

I  :  1 


GIVE  YOU  these  IMPORTANT  CHARACTERISTICS 


Smaller  size  and  lighter  weight  for  a 
given  value. 

Operation  up  to  1 50'’  C  and  more  without 
voltage  derating. 

Series  resistance  exceeding  10'^  meg- 
ohms/mfd  and  as  high  as  10'*  for  small 
capacitance  values. 

Dielectric  absorption  as  low  as  0.02%. 


\  _ i  Get  this  FREE  Catalog 

Content!:  Temperature  range;  Capacitance  tolerances;  Ca- 
pocitance  stability;  Temperature  coefficient;  Power  and 
Q  factors;  Dielectric  absorption;  Permissible  ripple;  Life; 
Containers;  Impregnant;  Insulators  and  terminals;  Mounting 
brackets;  Vibration  and  shock;  Salt  spray  and  immersion; 
plus  HIGH-VOLTAGE  LOW-CURRENT  POWER  SUPPLIES  and 
PULSE  FORMING  NETWORKS. 


Power  factor  at  60  cycles  as  low  os 

0.01%. 

Q  factors  exceeding  500  at  100  KC. 

Capacitance  stability  to  within  0.5%  for 
a  period  of  one  year. 

Voltage  range  1 00  volts  to  60  KV. 

High  current  (continuous  or  intermit¬ 
tent)  service  for  r.  f.  or  pulse  circuits. 


*Choice  of  solid  dielectric  film  and  impregnant  accentuates  the 

electrical  characteristics  and  increases  the  effectireness  of  the  i , 

circuit. 

« 

PlrUtic  Ca/taeitet^,  jke. 

PLASTIC  FILM  CAPACITORS  •  HIGH  VOLTAGE  POWER  SUPPLIES 
•  PULSE  FORMING  NETWORKS 

2511  WEST  MOFFAT  STREET  •  CHICAGO  47,  ILLINOIS 
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KLEINS 


%]  Mathias 


KLEIN 


PRODUCTION  TECHNIQUES 


(continued) 


Burn-in  setup  for  103  type  12AX7  tubes 


Burn-in  setup  for  IS  type  600S  tubes 


No.  301  KLfIN 
LONG  NOSE  niERS 

Exfro  long  roocti  of  H**'*  permits 
getting  into  difficult  ploces. 
Hardened  ond  tempered  to  ossure 
positive  grip  ot  poirtt.  Avoiloble  in 
6  end  7  inch  lengths. 


trically  than  they  are  subject  to  in 
normal  use.  The  equipment  shown 
is  used  to  burn-in  r2AT7  and 
12AX7  tubes,  100  at  a  time  and 
for  a  period  of  100  hours.  About 
18  percent  of  all  r2AT7  tubes  re¬ 
ceived  from  the  manufacturer 
showed  one  defect  or  another  after 
the  burn-in.  These  tubes  checked 
OK  on  a  standard  tube  checker 
when  they  were  received,  but  they 
would  undoubtedly  have  resulted 
in  many  equipment  failures  if  they 
had  Ijeen  used. 

The  burn-in  e<iuipment  consists 
of  a  power  supply  and  four  tube 
racks.  Separate  plate  and  cathode 
resistors  are  necessary  to  prevent 
oscillation. 

A  similar  piece  of  equipment  is 


N*.  302  KIEIN  NARROW  V 

NOSE  OBIIQUE  CUTTINO  ■ 

niERS  ■ 

Ono  of  th«  most  usofvl  tools  in  your  ^  ^ 

Norrow  hood  pormits 
confinod  plocos.  Individuotty  honod 
knivos  moot  occvrotoly  ot  oil  points 
ond  stoy  shorp.  Avoiloblo  in  5  or  6 
inch  sixos. 

•  There  is  a  Klein  Plier  made  for  every  job  in  wiring  radios,  television 
or  sound  system  amplifiers.  Long  nose  pliers  that  assure  a  tight  grip  even 
in  confined  spaces.  Keen  edged  cutters  that  stay  sharp  even  after  continued 
service.  Flat  nose  pliers,  duck  bill  pliers,  curved  nose  pliers— many  types 
and  sizes  to  meet  every  wiring  need. 
By  having  a  full  selection  of  these  quality 
tools,  you  will  save  valuable  time 
in  any  wiring  work. 

TEa  KUim  P»ck*t  T»»l 
Gmidt  ghtt  full  fa/tr- 
msimm  tm  ml!  typtt  and 
$a*%  t!  KUm  Plitn. 

A  €tpj  will  ke  3tnt 
withal  tkligtlkm. 


ASK  TOUR  SUMIIER 
Foreign  DItIrlbvIar 
InlernaHenol  Standard 
Eleetric  Carp. 

New  Yerli 


JSt  6  3V.  54  WINDING  Of 
UTC  tG-43i  fOR  C  TuBtS  4ND 
6  3v.  34  WINDING  fO«  other 
5  TUBES 


ICklctf*,  IIL.0.tRJ 


Circuit  for  aging  15  type  600$  tubes 
simultaneously 


5R4GY  < 

5R4GT 

lON  UTC 
CO-4511 

.330V 

TO  <2 
other 
Tubes 

1  ||005  5Kj 

►  |ioo*< 

:  :|iOOK 

6005/d 

yv  eocy:: 
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Fifty  minutes  on  . . .  ten  minutes  off  ..  .  hour  after  hour  for 
500  consecutive  hours,  Sylvania  Picture  Tubes  were  tested  side  by 
side  with  the  tubes  of  other  leading  manufacturers. 

These  intensive  tests,  made  under  punishing,  accelerated  volt 
ages  were  conducted  under  supervision  of  an  outside,  independent 
laboratory.  Checks  were  also  taken  over  a  3-month  period 
for  emission,  leakage,  color,  light  out-put,  grid  control,  and 
other  characteristics. 


SYLVANIA  PICTURE  TUBES 


Out-perform,  out-last  all  others  tested! 


Read  the  remarkable  record. 

The  chart  at  right  tells  the  story.  Note  that 
only  Sylvania  Picture  Tubes  showed  no  failures. 
And,  in  over-all  point  quality,  Sylvania  won  owr 
all  other  brands  by  a  wide  nuirfim. 

These  important  conclusions  definitely  place 
Sylvania  Picture  Tulx’s  in  the  highest  rank.  Thr-y 
also  mean  the  highest  in  trouble-free  operation  .  .  . 
l)etter  business  .  .  .  more  satisfied  customers  for 
every  set  manufacturer  who  uses  Sylvania  Picture 
TjiIk's.  For  full  details  alKuit  these  im|)ortant  tests 
write  twlay  to:  Sylvania  Electric  Products  Inc.,' 
Dept.  K-141 1,  1740  Broadwav.  New  York  19,  N.  Y. 

SVIMMA 


United  States  Testing  Co. 

1415  Pork  A««.,  Hebekan,  N.  J. 


TmI  N«.  E-509S 
Awgint  •,  1952 


Numbor  of  Numbor  Ovoroll 

Monufocturor  Tub**  T**t*d  of  Foilur**  Point  Quality 


UM  THUS:  laEYISim  nCiWf  THUS:  aiCTtONIC  mniCIS:  afCmNIC  IBT 
(WriKin:  FlINKSCfNT  IDKS.  FinNfS.  SKN  IUHN.  MIINC  MVKES:  llOn 
Mills :  mTOUMfS:  lElHISION  SHS 
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PRODUCTION  TECHNIQUES  icontinued) 

used  for  burninj;  in  6AQ5  tubes. 
In  this  case  the  power  requirements 
are  so  great  that  only  15  tubes  are 
handled  by  each  unit.  Both  aging 
setups  are  being  used  for  tubes  re¬ 
quired  in  capacitance-type  air¬ 
craft  fuel  gages  made  by  The 
Liquidometer  Corp. 


Strund  TwiHter 

A  MOTOR-DRIVEN  wire  twister  rolls 
loose  strands  together  on  stripped 
wire  at  high  speed  in  Crosley’s 
Cincinnati  plant.  A  cone-shaped 
hole  in  the  end  of  the  twister  guides 


Twisting  loose  strands  together  on 
shielded  cable  alter  stripping.  Next  op¬ 
eration  Is  tin-dipping.  Operator  picks  up 
handiul  oi  conductors,  twists  them  indi¬ 
vidually,  then  lines  up  ends  and  dips 
entire  handiul  into  solder  pot 


the  strands  between  a  rotating  pair 
of  flat  jaws  as  the  conductors  are 
inserted  one  by  one.  The  twister 
is  made  by  The  VV'ire  Stripper  Co., 
('leveland,  Ohio. 


Slide-in  SubasNemblies 
Simplify  Wiring  and 
Soldering 

By  William  F.  Webik 

l*roject  Superviftor 
Ford  Instrument  Vompany 

of  the  i^pcrry  Corporation 

A  NEW  packaging  system  for 
electronic  components  of  a  Navy  air¬ 
craft  computer  features  standard¬ 
ized  miniature  units,  readily  pro¬ 
ducible,  extremely  flexible,  compact 
and  light  in  weight.  Equally  im¬ 
portant  is  the  ease  of  assembly  and 
disassembly,  making  for  fast,  un¬ 
cluttered  maintenance  in  the  field 
by  personnel  with  limited  training. 
This  equipment  was  evolved  under 


COAXIAL  LINE  TERMINATION 
50  ohms 


SINGLE  ATTENUATOI^  PAD 
50  ohfiii 


,VSWR  ±  1 .2  to  3000  me. 

One  watt  c.w.  power  dissipation 


Inquiries  ore  invited 
concerning  single  pads 
and  turrets  having 

other  characteristics 
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Offices  in  Principal  Cities 

lAMICOlO  (lominatml  MmHc)  •  MICANITt'  (BuiH-up  Mica)  •  fVarnithad  Fabfin  and  Paper)  •  FABRICATED  MICA 
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the  properties  you  want  are  “built-into”  IjmkoulJ 


Many  specific  pro|K?rties  and  combinations  of  projier- 
tics— to  suit  the  exact  requirements  of  your  priMliict  — 
are  built  into  l.AMtcoit).  I  bis  thermosettinf;  laminated 
plastic  (made  with  such  fillers  as  glass,  nylon,  fabric, 
pa|Kr,  etc.,  with  a  variety  of  synthetic  resins)  has  solved 
the  problem  of  material  shortages  in  many  fields. 

Lamicoid  may  1k‘  the  answer  to  the  mechanical,  struc¬ 
tural  and  insulating  needs  of  )'ottrap|>lication.  Mere  are 
just  a  few  of  its  many  uses;  dials,  antenna  parts,  coil 


High  Dielectric  Strength 
Low  Power  Factor 

►  Heat  Resistance 

low  Moisture  Absorption 
High  Impact  Resistance 

- '  -  -  ■  ig-  -  Dimensional  Stability 

.  light  Weight 

Tensile  Strength 
Abrasion  Resistance 
Good  Machinability 
Punchabitity 

lorms,  tube  socket  supports,  panels,  motor  and  trans¬ 
former  parts,  switch  gear  and  relay  jiarts. 

lake  advantage  of  the  versatility  of  l.AMU.otti;  put  it 
to  work  for  you.  l.AMicutn  is  supjilied  in  standard  sheets, 
hkIs  and  tulx-s,  or  fabricated  into  parts  to  your  .sjx'cifi- 
cations.  Whatever  your  electrical  insulation  problem 
may  be,  let  us  put  rtur  58  years  of  ex|H'riencc  at  your 
dis|>osal.  For  a  prompt  tpiotation,  send  blueprints  or 
specilications. 


MICA 


7M€(£6^ 

Schenectady  1,  New  York 


COMPANY 


and  TAA-16A  equipments. 


Example  oi  amplifier  subassembly.  Its 
chassis  slides  on  caiis  and  is  locked  in 
position  on  the  main  frame  with  the 
lack-screw  at  the  left,  which  also  serves 
to  mate  ptuq-in  members 
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Type  of  T-shaped  frame  used  to  support 
subassemblies.  This  frame  slides  into  a 
container  which  may  be  sealed  for  pres- 
surisinq 


a  development  contract  with  the 
I  Navy  Bureau  of  Aeronautics  as 
I  part  of  a  continuing  program  to 
equip  Navy  aircraft  with  reliable 
j  .scientific  instrumentation  without 
further  complicating  the  already 
highly  complex  chore  of  maintain¬ 
ing  airborne  etjuipment. 

I  The  development  involves  an  elec¬ 
tronic  computing  network,  the  basic 
packaging  form  of  which  may  con- 
j  tain  a  dozen  or  more  subas.semblies. 
j  The  mounting  frame  supporting  the 
subassembly  chassis  is  T-shaped. 
It  mounts  into  a  container  that  can 
l)e  sealed,  permitting  pressurizing 
or  the  use  of  dry  inert  gas. 

The  subassemblies  are  built 
around  standard  cha.ssis,  terminal 
boards  and  plug-in  connectors.  De¬ 
sign  of  the  chassis  is  such  that  re¬ 
sistors,  capacitors,  sockets  and 
other  components  can  be  completely 
wired  on  a  layout  Ijoard  before 
assembly  onto  the  chassis.  This 
expedient  simplifies  wiring  and 
soldering  operations,  making  for 


A  UCDCATIIl 


around  tbeio  two  Browning  inatrumenU. 

The  basis  of  a  signal  generator  in  the  super-high-frequency 
range  is  provided  in  the  Model  TVN-7  square-virave  modulator 
and  power  supply.  This  unit  is  used  as  a  square-wave  modulator 
at  600  to  2500  cycles  for  low-power  velocity-modulated  tubes, 
such  as  the  417A,  2K28,  and  2IC25.  Provision  is  also  made  for 
external  modulations:  for  grid  pulse  modulation  at  amplitudes 
up  to  60  volts,  and  for  reflector  pulse  modulation  at  up  to  100 
volts  maximum.  The  power  supply  delivers  regulated  cathode 
voltage  continuously  variable  from  280  to  480  volts,  with  provision 
for  a  180-300  volt  range. 

Measurement  of  standing-wave  ratios,  with  slotted  lines,  is 
easily  accomplished  with  the  Model  TAA-16A  amplifier  —  a 
high-goin  a-c  voltmeter,  covering  SOO  to  5000  cycles  per  second. 
Front-panel  controls  can  be  set  for  broad-bond  or  selective  oper¬ 
ation;  sensitivities  are;  15/iv  in  broad-band  and  lO/iv  in  selective 
position.  The  4  inch  output  meter  with  illuminated  scales  is  grad¬ 
uated  in  standing- wove  voltage  ratio  and  with  a  0-10  linear 
scale.  A  panel  switch  is  provided  for  convenience  in  applying 
bolometer  voltage.  The  master  gain  control  switch  provides  atten¬ 
uation  factors  of  1,  10,  and  100.  Unit  and  regulated  power  supply 
are  contained  in  black  wrinkle  steel  cabinet  9  x  20  x  12  inches. 

Both  of  these  instruments  are  designed  for  115-volt  50/60 
cycle  operation 

Write  today  for  data  sheets  giving 
detailed  specifications  of  the  TVN-7 


•  increases  plane  let-down  safety  for  any  airfield 

•  changes  "fair-weather”  to  all  weather  airline  service 

•  permits  marginal  weather  landings  by  private  and 
executive  aircraft. 


This  new  terminal  VHF  omnidirectional  radio  range  adds 
safe  instrument  approach  facilities  to  any  airport.  CAA  approved. 
Installs  directly  on  the  airfield.  Includes  field  detector,  antenna 
and  installation  test  equipment.  And  isavailaUeon  90  day  delivery. 

Made  by  a  company  specializing  in  VOR  systems  for  the  CAA 
and  foreign  governments,  TVOR  radiates  50  watts  of  power, 
ample  for  most  installations.  Time  tested  circuits,  using  the 
same  quality  components  and  given  the  same  rugged  tests  as 
CAA  equipment,  are  easy  to  maintain  and  service.  Installatian 
operates  almost  entirely  without  attention.  Any  plane  with 
standard  VOR  instrumentation  can  make  precision  approachaa 
to  a  TVOR  equipped  field.  ’ 

TVOR  can  build  your  field’s  air  traffic  by  extending  servioa 
through  marginal  weather  .  .  .  increase  airline  passenger  servica 
by  eliminating  flights  lost  due  to  rain  and  fog  .  .  .  brings  corpora* 
tion  aircraft  to  their  home  field  in  spite  of  low  ceilings. 


^  Flight  test  TVOR  with  your  own  plane  at  the  College  Park 
Airfield.  Visit  our  factory  at  the  edge  of  the  field.  Inspect  tha 
equipment.  Convince  yourself  that  your  group  can  not  afford  to 
be  without  low  coat,  high  quality  TVOR. 


TVOR  gvidst  corperatian 
aircraft  la  Hiair  hama 
RaMt,  in  tpila  af  law 
cailingc. 


TVOR  warki  wMi  cHindard 
intlramanlallan.  Rrivala 
planat  "hama"  an  lhair 
awn  alrfiaM. 


TVOR  changes  ffalr- 
waofhar  la  oil  waethar 
airlina  tarvica. 
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GTC  Transformers 

demanded  for 

Unusual  Applications 


PRODUCTION  TECHNIQUES 


New  packaqino  technique  permits 
wiring  resistors,  capacitors  and  other 
parts  on  a  convenient  ioyout  board 

before  assembly  onto  the  chassis 

clean,  well-soldered  connection.s  and 
uniform  cable  layout.  This  feature 
enhances  miniature  desijfn,  allow- 
in>r  for  more  compact  construction 
through  the  elimination  of  inacces¬ 
sible  areas. 

Assembly  after  wiring  merely  in¬ 
volves  .securing  the  terminal  board, 
sockets  and  plug-in  connector  to  the 
chassis  and  tightening  several 
.screws. 

lnterl<K-king  rails  and  guards  are 
used  for  mounting  suba.s.semblies 
on  the  T-shaped  frame.  A  sub- 
assembly  is  installed  by  aligning  the 
rails  and  guards,  sliding  the  unit 
in  place  and  tightening  a  jack 
screw.  Electrical  connections  are 
made  by  plug-in  connectors  whose 
male  and  female  members  mate 
when  the  subassembly  is  secured. 
The  T-shaped  frame  provides 
rigidity  with  a  minimum  of  ma¬ 
terial  and  allows  for  even  distribu¬ 
tion  of  weight. 

The  flexibility  of  this  type  of  con¬ 
struction  makes  it  possible  to  build 
a  complete  computer  to  any  degree 
of  complexity  by  combining  readily 
assembled,  integral  units.  Modifica¬ 
tions  can  be  performed  by  simply 
exchanging  one  or  more  units 
and  or  subassemblies. 

The  assembly  of  units  in  conven¬ 
ient  rack-type  structures  with  small 
intervening  air  spaces  pre.sents 


“GTC"  Transformers  are  used  in  the  AU¬ 
TOMATIC  PIN-SPOTTER  because  of  their 
accepted  ability  to  meet  the  most  rigid  speci¬ 
fications.  If  your  application  is  most  unusual 
or  standard,  we  suggest  you  consider  “GTC”  — 
proven  transformers  where  maximum  perform¬ 
ance  is  essential. 


IVe  welcome  your  inquiries. 


Altar  wiring  is  complaled,  tbs  layout 
board,  sockets  and  plug-in  connector 
ore  fastened  to  the  chassis  with  bolts. 
Further  speed-up  in  production  could  be 
achieved  by  use  ot  dip-soIderlng  if 
quantities  warranted  use  of  such  high¬ 
speed  fixtures 


GENERAL  TRANSFORMER  COMPANY 

serving  industry  since  1928 

18240  Harwood  Avenue,  Homewood,  Illinois 

(Suburb  of  Chicago) 
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BH  “1151”  Silicone  Rubber  coated 
Fiberglas  tubing  is  flexible  when 
manufactured  and  stays  flexible 
through  all  applicable  NEMA 
Class  H  tests.  This  long-lasting 
union  of  two  great  inorganic 
materials  assurers  maximum  product 
protection. 

BH  “1151”  withstands  bending, 
required  in  normal  assembly,  with¬ 
out  loss  of  dielectric  strength— will 
not  craze  or  crack.  It  remains 
unchanged  through  continuous 
product  operation  in  a  temperature 


range  ot  -90°  F.  to  400°  F.  .  .  takes 
600°  F.  for  15  minutes  without 
physical  or  dielectric  failure. 

Are  you  l(X)king  for  a  product  with 
high  dielectric,  chemical  and  fungus 
resistance.^  .  .  .  Use  BH  “1151”. 

Available  in  colors;  in  economical 
coils,  36  inch  lengths,  or  cut  with¬ 
out  wastage  to  your  specifications. 
Send  for  samples  and  data  sheets 
today. 

Address  Dept.  E-11 

Bentley,  Harris  Manufacturing  Co. 
Conshohocken,  Pa. 


I 

4 

i 

I 

i 


*1111  Non  Friftnc  Ftbfrrist  ^Ireftnci 


tie  hr  •tfliwlTf  Bentley.  lUrrIa  prorpM  <U.  S.  Pat.  No.  2393.'30C  “FlbpritJM'’  1*  Rp«.  TM  rt  Ooena  Corntnc  FlhpritU<i  Torp. 
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...for  every  application 

Whatever  your  requirements  may  be, 
Carol  Cable  will  engineer  wire,  cable 
or  wiring  assemblies  to  your  particular 
specifications. 

Carol  manufacturing  facilities  are 
complete — from  drawing  of  copper, 
copperweld  and  aluminum  wire  to  for¬ 
mulation  of  our  own  insulating  mate¬ 
rials  from  natural  rubber,  synthetic 
rubber  or  plastics.  Carol  is  a  complete 
wire  mill  with  all  the  necessary  adjuncts 
to  be  completely  independent  and  with¬ 
out  intermediate  profits. 

Constant  laboratory  control  over  raw 
materials,  work  in  process  and  finished 
product  assures  dependable  perform¬ 
ance. 

Your  wire  and  cable  problems  will 
receive  our  prompt  attention.  Write  to 
us  today! 


PRODUCTION  TECHNIQUES  (continued)  : 

relatively  large  heat-dissipating 
areas,  adapting  the  instrument  to 
eonvectional  cooling  systems. 

Grouping  of  accessible  units  sim-  | 
plifies  maintenance.  In  the  event  of  | 
failure,  units  or  subassemblies 
rather  than  isolated  components  can 
be  checked  and  the  fault  remedied  j 
by  the  in.sertion  of  a  new  unit  or 
suba.ssembly.  The  te.sting  of  units  | 
rather  than  components  allows  for 
simplification  of  maintenance  test 
equipment,  making  feasible  the 
adaptation  of  built-in  fault-locating 
.systems. 

Unit  maintenance  minimizes  field 
servicing  time  and  does  not  require 
the  ability  of  highly  trained  per- 
■sonnel. 

Structural  parts  are  designed  for 
simplicity  and  ruggedness.  All 
parts  can  be  readily  produced  by 
punching  and  die-forming  opera¬ 
tions,  resulting  in  maximum  pro¬ 
duction  rates  with  a  minimum  of 
man  effort. 

Structural  as.semblies  are  of 
riveted  construction.  Rivets  appear¬ 
ing  at  the  surface  of  a  unit  are 
solder-sealed  to  prevent  gas  or  pres¬ 
sure  leakage. 

The  above-de.scribed  packaging 
.system  has  made  possible  great  .sav¬ 
ing  in  weight  and  space,  while  still 
providing  a  frame  rigid  enough  to 
withstand  all  stress  in  military  air¬ 
craft  and  enough  room  for  heat  dis¬ 
sipation  and  clearance  between  elec¬ 
tronic  parts. 

Socket-Holding  Fixtures 

Asskmbly  of  four  corona  shield  and 
s(x.-ket  as.semblies  simultaneously  is 
made  possible  by  use  of  a  simple 


(triftuorochloroethylene) 
loses  none  of  its  properties  in  tem¬ 
peratures  as  high  as  390°F.  Matter 
of  fact,  it  runs  the  temperature  gamut 
all  the  way  up  from  -320°  F.  ...  a 
range  of  710  fahrenheit  degrees! 

You'll  find  reason  upon  reason  for 
liking  this  high  polymer  thermo¬ 
plastic.  For  one  thing,  it  has  an  ex¬ 
cellent  memory.  Press  it  out  of  shape 
and  it  returns,  once  pressure  is  re¬ 
leased,  to  its  original  form. 

KEL-F  has  unusually  high  chemi¬ 
cal  and  electrical  resistance.  Con¬ 
ducts  little  heat.  Resists  “wetting”. 
Humidity,  moisture  and  fungus 
bother  it  not  at  all. 

largest  Single  Sheet 

Besides  rods,  tubes,  compression  and 
injection  molded  forms,  we  are  now 
making  this  versatile  insulating  ma¬ 
terial  in  the  biggest  single  sheets  ever 
known — up  to  5  ft.  discs. 

Lowest  Cost  Ever 

Expanded  production  now  enables 
us  to  offer  KEL-F  in  all  its  forms  at 
the  lowest  prices  in  history.  We’ll  be 
glad  to  quote  on  your  own  require¬ 
ments.  Write  today  for  KEL-F  Bro¬ 
chure  #202. 


Sock*!  tubatMmbU**  pluq  into  up¬ 
ended  tube  baiee  on  these  holding  iix- 

101  CLIFTON  BOULEVARD, 

CLIFTON,  NEW  JERSEY 

tuies  1 
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The  rich  experience  and  vast  facilities  of  Delco  Radio  are  again  at  the 
service  of  the  nation! 

Delco  Radio  has  a  major  part  in  the  current  rearmament  program  .  .  . 
is  currently  producing  advance-type  radio  equipment  for  many  branches 
of  the  military.  Delco  Radio  products  serve  equally  well  in  civilian 
communications  ...  in  millions  of  passenger  cars  and  trucks  ...  in 
untold  numbers  of  homes.  Yes,  in  peace  as  in  war,  Delco  Radio  is  on 
the  front  line  in  communications  with  on-time  production  of  superior 
products.  See  for  yourself! 


I  IN  IHGimHMC 

Delco  Radio  developed 
many  of  the  most  imponant 
advances  in  automotive 
radio  . . .  has  unsurpassed 
experience  in  this  held. 


I  IN  OUMlirr 

Every  step  in  the  manufac¬ 
ture  of  Delco  Radio  prod¬ 
ucts  is  closely  supervised 
to  maintain  high,  uniform 
product  quality. 


I  IN  PMMIcnON 

Delco  Radio  is  the  world’s 
largest  builder  of  automo¬ 
bile  radios  .  .  .  the  leader 
in  production  and  assem¬ 
bly  of  component  parts. 


I  IN  MAMUfAcnmUlt 

Completely  integrated  for 
efficient  production,  from 
raw  material  to  finished 
product,  Delco  Radio 
meets  any  customer  need. 
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makes  fibres  work  for  industry 


PRODUCTION  TECHNIQUES  (continued) 

wood  fixture  in  Crosley’s  Cincinnati 
television  receiver  plant.  Each 
socket  is  held  upside  down  on  the 
fixture  by  a  tube  base  that  has 
been  bolted  to  the  base  of  the  fix¬ 
ture.  Metal-covered  wood  rails 
alongside  the  tube  bases  serve  as 
supports  for  the  socket  flanges,  to 
protect  socket  terminal  clips  while 
pressure  is  applied  during  soldering 
of  the  heavy-wire  corona  shields. 

On  most  fixtures  of  this  type,  all 
but  two  of  the  tube  base  pins  have 
been  clipped  off  to  make  insertion 
and  removal  of  the  socket  easier. 
Octal  tube  bases  are  used.  The 
aligning  key  is  also  removed  since 
sockets  can  l)e  oriented  visually  by 
glancing  at  the  irregular-.shaped 
socket  mounting  plate. 

The  metal  plates  on  top  of  the 
rails  serve  to  chill  any  solder  run¬ 
ning  through  the  tubular  rivets  in 
which  the  corona  shields  are  set 
and  soldered.  These  same  rivets 
al.so  serve  to  fasten  the  socket  to 
its  plate. 


Remember  .  .  .  MOSINEE  means  more  than 
"paper”  in  the  field  of  electronics  and  electrical 
products.  MOSINEE  stands  for  FIBRES  that  have  scientif¬ 
ically  controlled  electrical,  chemical  and  physical  properties, 
to  perform  specific  functions  .  .  .  fibres  of  dependable 
technical  uniformity  vital  to  your  quality  standards  and 
production  requirements. 

MOSINEE  fibres  can  be  made  to  your  specifications,  with 

*  good  dielectric  strength,  high  tensile  or  tear  strength  .  .  . 

*  specified  pH  for  maximum-minimum  acidity  or  alkalinity . . . 

*  accurate  caliper  or  density  . . . 

*  proper  impregnation  characteristics  for  resin,  wax  or  other 
substances . . . 

*  proper  characteristics  for  plastics  operations  and  parts  .  . . 

*  uniform  softness,  stiffness,  flexibility,  toughness ...  or  other 
vital  technical  characteristics. 


Vise  On  Powrarni 

A  SIMPLE  arrangement  welded  onto 
the  stud  of  a  Powrarm  Junior  work- 
positioning  tool  gives  a  universal 
holding  fixture  for  assembly  work 
on  almost  any  type  and  size  of  small 
chassis  or  subassembly.  As  used 
at  the  Poughkeepsie,  N.  Y.  plant  of 
International  Business  Machine 
Corp.,  the  vise  jaws  are  tightened 
by  an  ordinary  machine  nut  to 


MOSINEE  has  its  sources  of  quality  forest  fibres,  practical 
experience,  laboratory  facilities,  and  scientific  production  con¬ 
trols  to  create  and  produce  the  type  of  fibres  your  operations 
require.  Contact  MOSINEE. 


MOSINEE  PAPER  MILLS  COMPANY 

MOSINEE,  WISCONSIN 


Vise-type  holding  iixiure  grips  wide 
Toriety  oi  subassemblies 
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Ml  LV  Kill 
THIS 
K Kill  III 


THE  PROBLEM: 

The  problem  was  to  develop  a  crvstal  unit 
for  AM  broadcast  (550-1600  kc)  which 
would  maintain  frequency  tolerance  per 
FCC  requirement  (±20  cycles)  uithoul 
temperature  control. 

THE  SOLUTION: 

When  designing  the  crystal  oscillator,  the 
transmitter  manufacturer  gave  primary  con¬ 
sideration  to  voltage  stability  and  low  r.f. 
current.  The  resultant  design  provided  an 
ideal  environment  for  realization  of  the  in¬ 
herent  stability  of  the  crystal  unit  employed. 

Bliley  designed  a  plated  crystal  utilizing 
precision  orientation  to  achieve  the  low 
drift  characteristic  needed.  Contrary  to 
ordinary  practice  in  this  frequency  range, 
the  crystal  was  soldered  between  rigid  sup¬ 
ports  to  prevent  frequency  deviation  due  to 
physical  displacement.  The  assembly  was 
then  hermetically  sealed  in  a  dry  nitrogen 
atmosphere  to  prevent  contamination  and 
minimize  aging. 

The  resultant  production  units.type  BH8, 
are  calibrated  at  .50 °C  with  maximum  devi¬ 
ation  not  exceeding  ±10  cycles  thru  the 
temperature  range  from  -j-lOX  to-|-  50°C. 


0  10  20  30  40  50  60  70 


MINIMUM  CAUMATKM  MAXIMUM 

SPfOriiO  TIMPEtATURI  SPfOPlfO 

TIMPItATUM  TIMPUATUM  TEMPfRATUKE  IN  C 
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chystals 


BLILEY  ELECTRIC  COMPANY  •  UNION  STATION  BUILDING  •  ERIE,  PA. 
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PRODUCTION  TECHNIQUES  (cMiliniMil) 

which  has  been  welded  a  rod  that 
serves  as  a  handle,  eliminating  need 
for  a  wrench.  A  spring  between 
the  jaws  keeps  them  separated  for 
ease  in  loading  a  new  part. 


Me»ili>Criiiipiiig  Machine 

A  VARIATION  of  the  old  hand- 
cranked  clothes  wringer  is  used  to 
crimp  nickel  mesh  ribbon  in  the 
Newark,  N.  J.  plant  of  Chatham 
Electronics  Corp.  Both  rollers  have 
longitudinal  ridges  machined  out  of 
the  solid  metal.  Spacing  between 
rollers  is  such  that  the  ridges  mesh 


Highly  Sensitive  Tuning 

Backlash  is  law  and  practically  equal  in 
either  directian  of  rotation. 


Quick  Easy  Assembly 

Shafts  are  supplied  in  specified  lengths 
ready  for  immediate  attachment  of  end  fit¬ 
tings  to  knob  and  element. 


No  Alignment 

Rigid  alignment  is  not  essential  to  insure 
smooth  operation.  The  flexible  construction 
of  the  shafts  allows  them  to  operate  freely 
between  any  two  parts,  regardless  of  where 
or  how  the  parts  are  mounted. 


Lower  Costs  ^ 

Flexible  shafts  save 
parts,  eliminate  align¬ 
ment  problems,  sim¬ 
plify  assembly  opera¬ 
tions,  reduce  produc¬ 
tion  time.  The  result  — 
lower  costs. 


Operation  Around  Turns 

Shafts  can  be  installed 
and  operated  around  turns 
and  bends  —  just  like  elec- 
trie  wiring. 


Non-slip  Linkage  • 

S.S.White  flexible  shafts  are  one- 
piece  integral  control  elements  which 
retain  their  sensitivity  during  their  en¬ 
tire  service  life. 


Gloved  bond*  and  paper  under  crimp- 
inq  machine  insure  cleanliness  oi 
crimped  mesh  ribbon 

like  gear  teeth,  with  only  enough 
clearance  to  equal  the  thickness  of 
the  nickel  ribbon.  A  crank  arm  is 
attached  to  one  roller.  Knurled 
lock  nuts  permit  raising  or  lowering 
the  upper  roller  to  adjusit  for  differ¬ 
ent  thicknesses  of  materials. 

The  crimped  ribbon  serves  as  the 
hydride  coil  for  the  type  1907 
hydrogen  thyratron  tube  made  by 
this  firm  for  pulsing  high-power 
radar  magnetrons. 


Greater  Design  Freedom 

Variable  elements  and  their  controls  can 
be  mounted  independently  of  each  other 
—  because  the  shafts  can  be  brought 
right  to  each  part.  This  simplifies  the 
job  of  meeting  space,  wiring,  circuit,  as¬ 
sembly  and  many  other  requirements. 


256  pages  of  factual  data 
and  information  or  how  to  se¬ 
lect  and  apply  flexible  shafts. 
Sent  free  if  you  request  it  on 
your  business  letterhead. 


Rack  for  Line  Cords 

Tote  rods  mounted  on  casters  fa¬ 
cilitate  transporting  of  line  cord 
assemblies  to  the  next  operating 
position  on  the  television  receiver 
a.s.sembly  line  in  Cro.sley’s  Cincin¬ 
nati  plant.  The  tote  rods  are  nailed 
at  one  end  to  a  wood  framework, 
and  are  spaced  just  far  enough 
apart  so  that  line  cords  go  between 
them  easily.  The  metal  mounting 


INDUSTRIAL  DIVISION 

Dapt.  I,  U)  last  40tli  St. 
HBKi  —  NEW  YOIK  U,  M.  r. 


Western  District  Office  •  Times  Building,  Long  Beach,  California 
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PRODUCTION  TECHNIQUES  (continued) 


AHNemhliiig  Dial  Drive  Conls 

A  RIVKTING-MACHINE  setup  in  Cros- 
ley’s  Cincinnati  plant  automatically 
produces  finished  dial  drive  cords 
cut  to  correct  length  and  having 
securely  riveted  end  loops.  The 
operator  needs  only  to  unload  and 
rethread  the  machine.  Two  loops 
are  formed  at  each  operation,  one 
for  the  end  of  a  finished  cord  and 
one  for  the  start  of  a  new  cord. 

As  the  first  step,  the  operator 
hooks  the  loop  (formed  on  the  end 
of  the  cord  coming  from  the  spool 
during  the  previous  operation)  over 


Riveting  machine  setup  used  ior  form¬ 
ing  loops  in  drive  cords  for  radio  ond 
television  dial  tuning 
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Rolling  rack  for  television  receiver  line 
cords.  Operator  ploces  cords  on  It  ofter 
stapling  the  metal  back*cover  plate  to 
the  femole  end  of  the  cord 


plate  assemblies  stay  on  top  of  the 
rods,  and  the  coil  cords  hang  down 
below.  The  construction  reduces 
tangling  of  cords. 

With  17  slots  and  a  capacity  of 
10  cords  per  slot,  the  total  capacity 
of  the  rack  is  170  cords.  The  rack 
is  called  a  x.vlophone  by  plant  work¬ 
ers  because  of  its  re.semblance  when 
empty  to  this  instrument. 


iSPRINGS 


THI  lINCtI  IIOHI  SnilNOt  AND  WIII.OIMS  Of  fVilT  ITP(  AND  WAflllAl 


It’s  amazing  what  things  as  commonplace  as  springs,  coils  and 
wireforms  can  do  to  help  product  performance  and  sales  appeal! 
But,  as  Lewis  Engineers  can  show  you,  there’s  more  to  a  spring 
than  just  a  coil  of  wire.  The  design  and  selection  of  material 
^  can  “make  or  break”  an  otherwise  good  product.  That’s  why 
it  pays  to  choose  a  supplier  who  has  the  experience,  reputation 
and  facilities  to  furnish  you  with  springs,  coils  and  wireforms 
that  are  expertly  designed  and  engineered  to  fit  your  product’s 
exact  needs. 


Caff  on  Lewlsl  Show  us  your  product  .  .  .  tell  us  your  prob¬ 
lems  .  .  .  see  how  Lewis  Engineers  come  up  with  the  perfect 
answer  to  increased  product  performance  and  lower  production 
costs!  Drop  us  a  line  today! 


LEWIS  SPRING  &  MANUFACTURING  COMPANY 


can  help  YOll  improve 

YOUR  product  #  •  • 

simplify  production! 


2656  W.  NORTH  AVENUE,  CHICAGO  47,  ILLINOIS 


...to  engineers 

and  Scientists 

You  eau  now  fill  vital  positions 
in  our  guideil  missile  projects 


Chance  Vought  Aircraft,  a  supplier  of  high 
performance  Navy  aircraft  for  35  years,  is 
presently  engaged  in  highly  classified  work 
on  guided  missiles  under  Navy  contract. 
These  missiles  are  in  restricted  production  for 
intensive  experimental  use.  They  are  flying 
and  their  performance  has  been  excellent. 


Engineering  and  scientific  personnel  with 
backgrounds  in  Aerodynamics  or  Electronics 
will  find  exceptional  opportunities  for  em¬ 
ployment  on  these  interesting  projects.  Open¬ 
ings  are  available  to  personnel  with  Ph.D.  and 
M.S.  degrees,  or  B.S.  degrees  with  related 
missile  experience. 


For  further  information  write  Engineering  Per¬ 
sonnel  Section,  Chance  Vought  Aircraft, 
P.  O.  Box  5907,  Dallas,  Texas, 


IT?  <6^ 

k  CHANCE / 
iVOUCHTj 


Chance  Vought  Aircraft 


Division  ol  Uniltd  Aircraft  Corporation 

DALLAS,  TEXAS 
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PEDAl 


STICK 


North  American  Aviation 


Here’s  how  the  BECK/^EASE  COMPUTER 
hefyed  simplify  c46  Sahre  jet  design 


PRODUCTION  TECHNIQUES 


CIoMup  oi  riTetinq  machin*  after  cord 
has  besn  strung.  Retractable  metal  peg 
is  lust  under  finger.  Cutter  bar  is  lust 
in  front  of  finger,  and  mores  away  from 
finger  when  hand  lerer  is  operated 


To  minimize  the  high  costs  of  designing 
controls  through  actual  flight  tests.  North 
American  Aviation  now  employs  certain 
units  of  the  Beckman  ease  Computer  to 
pre-test  designs  H’hile  still  on  the  board. 

A  Typical  Problem  ...  To  develop  an  auto¬ 
matic  stability  system  that  would  elimi 
nate  yaw  or  side-skidding  oscillation  in 


a  spring  that  is  clamped  to  the 
machine.  She  then  brings  the  cord 
around  a  pulley  mounted  on  an  out- 
rifrtfcr  at  the  left  end  of  the  ma¬ 
chine;  the  position  of  this  pulley  is 
adjustable  for  chantrinK  the  total 
lenjrth  of  a  cord. 

From  the  pulley,  the  cord  is 
brought  back  around  a  metal  peg 
in  front  of  the  operator,  brought 
around  one  loop-forming  hook,  run 
acro.ss  a  gap  through  which  the 
cutting  tool  later  passes,  then 
brought  around  the  other  loop¬ 
forming  hook  and  back  toward  the 
operator.  She  holds  her  finger  on 


piloting  the  F86-D  Sabre  Jet  over  a  wide 


this  end  of  the  cord  to  maintain 


range  of  speeds  and  at  altitudes  from  sea  yVHAT  ABOUT  YOUR  DESIGN  PROBLEMS?  tension,  then  operates  the  foot  pedal 
level  to  the  stratosphere,  ^Computer  is  currently  «PP'‘®" 


Hew  North  Amarican  Solved  It . , ,  The 

diagram  above  shows  how  North  Ameri¬ 
can  used  certain  units  of  the  Beckman 
EASE  Computer  to  quickly  solve  the  prob¬ 
lem  by  flight  simulation.  A  control-system 
mockup  was  designed  by  engineers  at  North 
American  which  generated  voltages  pro¬ 
portional  to  aileron  and  rudder  deflections 
made  by  movement  of  mockup  stick  and 
pedals.  These  voltages  were  fed  into  the 
computer  so  that  its  electrical  response 
\yas  analogous  to  the  response  of  the 
F86-D  in  flight.  Flight  conditions— speed 
and  altitude— were  varied  on  the  computer 
by  merely  turning  knobs. 

Airborne  performance  confirmed  the  re¬ 
sults  as  developed  by  flight  simulation! 


being  used  to  solve  design  problems  on 
such  products  as  guided  missiles,  sub¬ 
marines,  railroad  cars,  automobiles,  mili¬ 
tary  vehicles— and  has  many  other  time 
and  money-saving  applications  in  industry 
and  research.  It  is  not  only,  by  far,  the 
lowest  priced  quality  instrument  in  the 
field . . .  but  its  unitized  design,  employing 
compact  rack-mounted  components,  per¬ 
mits  the  user  to  select  a  custom  computer 
which  meets  his  exact  requirements— 
whether  as  equation  solver,  simulator,  or 
tester.  Let  us  study  your  design  problems 
and  make  helpful  suggestions  on  applying 
the  EASE  to  your  operations! 

Stt  ciaplcti  RitaiU  M  tkit  Ma  Mckiua  iRvaiciant 
t|  wrKtil  l«r  Bati  FHt  ll-S9 


BECKMAN  INSTRUMENTS 

CRRtral  ModerR  iRdustrits 


Pnniucts  Piyiiion 

BECKMAN  INSTRUMENTS,  INC. 

SOUTH  PASADENA.  CAUFORNM 
FMtwy  Stnic*  Iratcktt:  Ntw  TwR-Ckkact-ln  Aiitln 


iKiMt  tetwiih 


■itirs  mi  EbctniM  -  SNttt»l>«twwt«n  -  INbicIbiH  Mm  -  SfRcW  iRttMMit 


Rack  for  itoring  and  transporting  fin¬ 
ished  drive  cords 
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MiL-T-27  SPianaTIONS 

y'">eneral  Transformer  Company  uses  Heldor 
VT  transformer  cans  and  compression-type, 
hermetic  seal  bushings  as  a  practical  solution 
to  many  assembly  problems.  From  design 
through  every  step  of  produaion,  they  know 
that  their  finished  transformers  will  meet  MIL-T-27  specifications. 

Take  advantage  of  HELDOR’s  new  "PACKAGE”— transformer  cans  with  her¬ 
metic  seal  bushings  ASSEMBLED  in  can  covers,  all  ready  for  final  assembly 
operations— to  save  time,  money  and  inven¬ 
tory  problems.  Don’t  buy  merely  cans  and  □  Enclosed  .re  specifications. 

terminals— buy  this  new  Heldor  "PACK-  Quote  on  . Heldor  "PACKAGES" 

AGE”.  Mail  specifications  of  your  present  □  new^HeTdor'iBushing  Caulog. 
can  and  ternunal  assemblies  for  a  money- 

saving  quotation.  ^  _  Title . 

Company  .  . 


HELDOR  MANUFACTURING  COMPANY 

Division  of  HELDOR  BUSHING  &  TERMINAL  CO.,  INC 

225  Belleville  Avenue,  Bloomfield,  New  Jersey 


Jf 


TEAMED 


DOUBLE 
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screw 


for  best  marking  result^s  use 


METHODS 


/9m/  MARKEM  MACHINES  •  MARKEM  TYPE  •  MARKEM  INKS 
FOR  MARKING  PRODUCTS,  PARTS,  M»rkem  Method*  »reeinine»r«l  to  lolvefii^Jfcmarldne 

TADce  TAr^c  iaocic  problems.  The  proper  combinaticm  of  a  Markem  marking 
•  lArtb,  iA\9bf  LAotLb  machin*t  Markem  (ype  and  Markem  tiiic  ia  matehed  to  the 

individual  requireroenta.  Not  only  are  the  propertiea  of 
/b  /  /  ^  /  the  eurface  itaelf  conaidered,  but  alao  local  conditiona  oi 

I  //  / /  ^  /  temperature  and  humidity  together  with  your  own  han- 

PiMaiA  i  \  /  /  /C  ^  dlingtechniquea  during  production,  alMuge  and  packaging. 

J  / That  ia  why  it  ia  ao  important  that  the  Markem  Method 
(,  \  /  /  ^  followed  completely. 

^ _ if  '''''•/ /  [  yo't  have  a  marking  problem,  aak  Markem  about 

■  V  iK  -  y,- •¥  /  /  Send  a  aample  of  the  item  to  be  marked  and  detaila  of 

y  VJ*  "y/  /  your  needa.  Markem  eogineera  have  worked  out  practical 

MITAl  /  aolutiona  for  many  manufacturera.  MarkeM  Machine 

Aiacc  /  ^"""^1/  /  Company,  Keene  5,  N.  H. 


PRfSSURE 
SENSITIVE  TAPE 


PRODUCTION  TECHNIQUES  (continued) 

over  the  final  loop  to  complete  the 
cord. 

With  her  left  hand,  the  operator 
then  moves  the  hand  lever  on  the 
machine  enough  to  bring  the  start¬ 
ing  loop  for  the  new  cord  under  the 
riveting  head,  and  operates  the  foot 
pedal  again  to  apply  the  second 
rivet.  Moving  the  hand  lever  still 
farther  now  pulls  the  cutting  blade 
back  through  the  cord,  shearing  it. 
A  final  movement  of  the  lever  re¬ 
tracts  the  metal  peg  on  the  front 
of  the  machine,  releasing  the  ten¬ 
sion  so  that  the  finished  loops  can 
be  unhooked  easily. 

At  another  work  position,  a 
spring  ia  hooked  on  to  each  end  of 
the  finished  cord.  The  cords  are 
then  stored  on  an  adjustable  tote 
board.  This  has  headless  nails  at 
one  end  over  which  the  spring  eyes 
are  placed.  Each  cord  is  hooked 
over  one  of  the  wooden  pegs  on  a 
sliding  board  at  the  other  end.  The 
peg  board  is  positioned  correctly 
for  a  particular  length  of  cord,  then 
locked  in  position  with  a  thumb 


JSiMCB  i9ti 


only  $650 


Simple  . .  Easy  to  Operate  . . .  Economical 
Standardization  of  Unit  Makes  This  New 
Low  Price  Possible 


Never  before  a  value  like  thii  rtew  2-KW 
bench  model  "Bomborder"  or  high  fre¬ 
quency  induction  heater  .  .  .  for  saving  time 
and  money  in  surfoce  hordening.  brozing, 
soldering,  annealing  and  many  other  heat 
treating  operotions. 

This  compact  induction  heater  saves  space, 
performs  with  high  efficiency.  Operotes 
from  220-volt  line.  Complete  with  foot  switch 


and  one  heating  coil  mode  to  customer's 
requirements.  Send  somples  of  work  wonted. 
Specify  time  cycle  required  for  your  partic¬ 
ular  job.  We  will  quote  on  proper  size  unit 
for  your  requirements.  Immediate  delivery. 

Scientific  Electric  Electronic  Heaters  ore 
made  in  the  following  ranges  of  power: 
t -2-3*/, -5 -77, -10-12'>^ -15-18-25 
40-60-80- 100-250KW. 


DIVISION  OF  ^  S"  CORRUGATED  QUENCHED  GAP  CO. 

107-119  MONROE  STREET  GARFIELD,  NEW  JERSEY 


\  EMililaliiip-Soreeii  Stapler 

Protective  wire  screens  are  stapled 
over  ventilating  openings  in  the 
composition  backs  of  television  re¬ 
ceivers  at  a  production  rate  of  less 
than  one  minute  per  set,  in  Cros- 
ley’s  Cincinnati  plant.  This  is  made 
po.ssible  through  u.se  of  a  heavy- 
duty  Bostitch  power  stapler  con¬ 
trolled  by  a  foot  pedal.  The  machine 
ii.ses  spools  of  wire  rather  than 
staples,  thereby  reducing  material 
costs  for  the  operation. 


Staplinq  proteclW*  screen  to  back  cover 
I  ior  television  receiver 
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1.  Cbss  Non'l  do  in  thts*  gaufts  which  measure  the  rate  of  flow 
of  hydrofluoric  acid.  Chemical  inertness  .  .  .  transparency  to 
permit  reading  liquid  levels  .  .  .  shatter-resistance  .  .  .  and 
easy  machinability  of  both  rod  and  tube  are  the  reasons  for 
specification  of  Kel-F. 


2.  Superior  fleiibility  over  a  wide  temperature  range,  combined 
with  chemical  inertness,  make  Kel-F  the  natural  specifica¬ 
tion  for  this  large  valve  diaphragm  to  be  used  for  corrosive 
service.  Measuring  twelve  inches  in  diameter,  the  dia¬ 
phragms  are  compression  molded  around  metal  inserts. 


3.  Mass  production  is  passible  with  Kel-F  because  of  its  ready 
moldability.  Electronic  parts,  like  this  tube  base,  may  be  in¬ 
jection  molded  in  short  cycles.  No  finishing,  aside  from  sprue- 
removal,  is  required  to  assure  close  tolerance  fits  with  metal 
parts. 


4.  A  hermetical  seal  between  insulation  and  contacts  is  required 
in  these  multi-lead  terminals.  Other  major  “specs”  include 
superior  electrical  and  heat  resistance.  Today,  Kel-F  is  speci¬ 
fied  for  such  applications — ^because  the  seal  is  easily  achieved 
through  compression  molding  about  metal  contacts. 


A  Capsule  Report  on  the  Properties  of  KEL-F 

*  Chemical  Inertness  *  Zero  Moisture  Absorption 

*Wide  temperature  range  *  Variable  transparency  and 

— minus  320  F  to  SW  F  flexibility  properties 

*High  electrical  resistance  ^Readily  molded,  extruded 

*  Low  Cold  Flow  and  machined 

Basic  Kel-F  Products  Available 


MOLDING  POWDERS 
Unplattieized 
#300  for  high  temper¬ 

ature  service 
#270  for  less  severe 
temperatures 

Plaeticieed 

P  20  with  20^  plasticizer 

P25  •*  25rc 

P30  “  30% 


DISPERSIONS 
NW-25  flows  readUv  at 

fusion  temperatures 
N'l  High  molecular  weight 

OILS,  WAXES  and  GREASES 
#1  Light  Oil 

#3  Medium  Oil  i 

#10  Heavy  Oil 

#40  Waxy  Oil  (pour 

point  80-90  F) 
#1S0  Hard  Wax  at  70  F 

(Greases  compounded  to  order) 


Standard  fabricated  Kel-F  Materials  and  Parts 
Available  from  Commercial  Soorces 

Molded  Sheets  *  Extruded  and  Molded  Rod  *  Extruded  Tubing 
Thin  Film  (extruded  as  lay  flat  tubing)  ^  Strip 
Gaskets  ♦Washers  ♦Valve  Discs  ♦“U"  Packing 
**0"  Rings  ♦Kel-F  coated  Resilient-core  “0"  Rings 
Valve  Diaphragms 

Transformer  Terminals  ♦Rotary  Electric  Snitches  ♦Hook-up Wire 
Electronic  terminals.  Tube  Bases  and  Coil  Forms 
For  fuU  iniormation  on  variova  mo/ders.  extruders  and 
tabricators  of  Ket-F  produces;  «/so  technical  data  on  da- 
tailed  properties,  mo/ding  end  application  technkiues  ~ 


Chemical  Manufacturing  Division 

THE  M.  W.  Kellogg  Company 

P.  0.  Box  469,  „ 

Jersey  City  3,  N.  J. 
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NEW  PRODUCTS 


Edited  by  WILLIAM  P.  O'BRIEN 

Recently  Developed  Test  Instruments,  New  Materials  and  Com¬ 
ponents  and  Several  oi  the  Latest  Tubes  Are  Included  .  .  . 
Twenty-four  Trade  Bulletins  Reviewed  Under  Literature  (p  381) 


sponse  of  the  amplifier  from  0  to 
200,000  cps  is  within  10  percent 
down;  from  0  to  500,000  cps,  within 
6  db  down  from  maximum  response. 
The  horizontal  amplifier  provides 
3  stages  of  push-pull  amplification, 
giving  .sensitivity  to  100  mv  rms 
per  in.  Sinusoidal  frequency  re¬ 
sponse  of  the  amplifier  from  0  to 
100,000  cps  is  within  10  percent 
down;  and  from  0  to  300,000  cps, 
within  6  db  down  from  maximum 
response.  Test  signals  are  provided 
for  in  the  form  of  a  0.5-v  rms  sine 
wave  at  the  line  frequency  and  3.5 
V  peak-to-peak  sawdooth  wave  at 
the  horizontal  sweep  frequency. 


Half-Vi  ave  Varuiiiii  Rectifier 

Radio  Corp.  ok  .\merica,  Harrison, 
N.  J.,  has  announced  the  6AX4-GT, 
a  half-wave  vacuum  rectifier  tube 
of  the  heater-cathode  type.  It  is 
intended  chiefly  for  use  as  a  damper 
tube  in  horizontal  deflection  circuits 
of  tv  receivers.  Designed  to  with¬ 
stand  negative  peak  pulses  between 
heater  and  cathode  of  as  much  as 
4,000  volts  with  a  d-c  component  up 
to  900  volts,  the  tube  provides  flexi¬ 
bility  in  choice  of  deflection  cir¬ 
cuits. 


General-Purpose  ' 

Oscilloscope 

Teletronic  Laboratories,  Inc., 
1835  W.  Rosecrans  Ave.,  Gardena, 
Calif.  Model  101  general-purpose 
rack-mounted  oscilloscope  features 
a  7-in.  viewing  screen.  The  vertical 
amplifier  provides  5  .stages  of  push- 
pull  amplification,  giving  sensi¬ 
tivity  of  10  mv  peak-to-peak  per 
in.  The  sinusoidal  frequency  re- 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Page 

Electrons  At  Work .  . . , 

.  .  .168 

Production  Techniques 

..266 

Plants  and  People. 

.396 

New  Books  . 

.  414 

Backtalk  . 

430 

Equalizer  Preamplifier 

The  Radio  Craftsmen,  Inc.,  4401 
N.  Ravenswood  Ave.,  Chicago  40,  Ill. 
Model  C300  equalizer  preamplifier 
features  five-position  low-and-high 
record  equalization,  five-position 
low-and-high  sharp-frequency-cut¬ 
off  filters  for  reduction  of  rumble 
and  record  .scratch  respectively, 
choice  of  loudness  or  straight  vol¬ 
ume-control  action,  continuously 
variable  bass  and  treble  controls 
and  five  different  audio  inputs. 
Other  features  include  a  self-con¬ 
tained  shielded  power  supply,  tube 
filaments  powered  by  d-c  to  reduce 
hum  to  a  minimum,  tubes  mounted 
on  a  shock-mounted  subchassis,  and 
an  all-triode  circuit  with  cathode- 
follower  output. 


Miniature  Relay 

Terado  Co.,  1068  Raymond  Ave., 
St.  Paul  8,  Minn.,  has  announced 
a  miniature  relay  that  is  her¬ 
metically  sealed  and  has  an  extreme 
sensitivity  because  of  its  high- 
efficiency  coil.  It  will  operate  on 
75  mw  or  less.  The  switch  is  spdt. 
Contacts  are  of  solid  coined  silver. 
Other  features  include:  maximum 
coil  resistance,  10,000  ohms;  insula¬ 
tion,  .500  volts  any  terminal  to 
ground;  and  base,  the  .standard 
7-pin  miniature. 


Synchronous  Inverter 

The  Bristol  Co.,  P.  0.  Box  1790, 
Waterbury  20,  Conn.,  has  developed 
a  .synchronous  inverter  having  a 
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RAYTHCON  MAKCS  All  THESI 


CK5702WA 

RF  Amplifier  Pentode 

CK5703WA 

High  Frequency  Triode 

a(5744WA 

'  High  Mu  Triode 

CK5783WA 

Voltage  Reference 

CK57S4WA 

RF  AAixer  Pentode 


EXPERIENCi  Raytheon  has  been  in 
constant,  large  scale  production  of 
subminiatures  for  fourteen  years  — 
has  made  millions  of  them. 


exclusive 


are  among  the  nr 
Raytheon  advances. 


aC5787WA 

Voltage  Regulator 

CK5829WA 

Dual  Diode 


EXCLUSIVE  SU8MINIATURE  TECH¬ 
NIQUES  Include  closer  production 
tolerances  for  all  parts;  separate 
production  and  inspection  person¬ 
nel  free  of  production-incentive 
pressure;  grid  inspection  with  high 
optical  magnification;  microscopic 
inspection  of  each  assembly;  longer, 
more  complete  electrical  aging; 
rigid  tests  for  shock,  vibration, 
acceleration  and  all  other  factors 
affecting  {>erformance  and  life. 


ENGINEERING  Many  Raytheon  en¬ 
gineers  have  worked  exclusively  on 
the  development  and  improvement 
of  Subminiature  tubes.  Raytheon 
designs  have  proved  themselves  in 
the  field. 


CK6021 

Medium  AAu  Dual  Triode 


CK6ni 

Low  Mu  Dual  Triode 


CK6112 

High  AAu  Dual  Triode 

0(6152 

Low  AAu  Triode 


EQUIPMENT  Raytheon’s  produc¬ 
tion,  testing  and  inspection  facilities 
are  custom  built.  Improved  weld¬ 
ing,  sealing  and  exhaust  procedures 


ELECTRONICS  — Noremter,  1952 


sensitivity  of  0.05  ;jlv  and  a  dis.sym- 
metry  of  less  than  0.5  percent.  It 
is  capable  of  converting  low-power 
d-c  signals  to  alternating  voltages 
that  can  be  amplified  and  applied 
to  electronic,  electrical  and  servo 
.systems.  The  Syncroverter  Switch 
will  operate  at  an.v  frequency  from 
0  to  3,500  cycles.  It  is  designed  for 
precision  use  in  electronic  com¬ 
puters,  instruments,  gun  directors, 
null  detectors  and  many  other  simi¬ 
lar  uses.  Instantaneous  opera¬ 
tion  and  length  of  life  are  not 
affected  by  vibration  or  shock. 
Errors  due  to  thermal  emf  are 
eliminated  by  the  use  of  tw’o  spdt 
contacts. 


voltages  over  a  frequency  range 
from  10  to  250,000  cycles,  and  a 
voltage  range  from  0.001  to  100  v. 
Accuracy  is  ±  2  percent  over  the 
entire  frequency  range. 


neuromu.scular  reactions  studied  in 
encephalography,  biophysics  and 
allied  fields  of  medical  research. 
Model  E4GAM  has  a  high  input 
impedance  and  a  maximum  gain  of 
1.8  million.  Signals  from  all  four 
channels  are  displayed  on  the  face 
of  a  single  7-in.  crt  that  may  be 
readily  photographed  with  an  o.s- 
cillo-record  camera.  The  sweep  gen¬ 
erator  is  common  to  all  channels 
and  has  a  continuously  variable 
range  from  1  sweep  per  minute  to 
50,000  sweeps  p«!r  second  plus  pro¬ 
visions  for  blanking,  external  syn¬ 
chronization  and  either  common  or 
individual  positioning. 


Eleclronieter  Penlcnle 

Raytheon  Meu.  Co.,  55  Chapel  St., 
Xew’ton  58,  Mass.  Type  CK5889  is 
a  subminiature  pentode  electrome¬ 
ter  tube  with  a  control-grid  current 
rating  of  3  x  10  ampere  maxi¬ 
mum.  A  minimum  of  filament 
power  is  required  by  the  1.25-v, 
0.0075  ampere  filament.  The  con¬ 
ducting  ring  around  the  bulb  may 
be  grounded  through  a  connecting 
clip  to  provide  co.nplete  isolation  of 
the  grid  lead,  which  is  at  the  top 
of  the  tube.  Fuil  technical  infor¬ 
mation  is  given  in  a  data  sheet  now 
available. 


Pulse  Generator 

Ri'therkord  Electronics  Co.,  3707 
South  Robert.son  Blvd.,  Culver  City, 
Calif.  Model  B-2  pulse  generator 
is  an  instrument  for  the  generation 
of  puLses  of  variable  width,  ampli¬ 
tude,  delay  and  repetition  rate,  with 
very  accurate  control  of  all  factors 
by  means  of  helical  potentiometers. 
It  features  duty  factors  as  high  as 
25  percent,  and  repetition  rates  as 
high  as  100  kc.  It  has  an  internal 
o.scillator  giving  rates  from  10  cps 
to  100  kc  in  four  decade  ranges.  It 
may  be  externally  triggered  or  used 
in  single  pulse  operation.  The  main 
pul.se  may  be  delayed  from  0  to 
10,000  u-sec  from  the  synchronizing 
pulse  in  five  decade  ranges.  The 
main  pulse  is  variable  in  width 
from  0.2  asec  to  1,000  osec  in  four 
decade  ranges,  has  a  rise  time  of 
0.02  uLsec,  a  fall  time  of  0.05  to  0.1 
asec  (depending  on  width),  and 
maximum  amplitude  of  100  v  into 
an  open  circuit.  The  internal  im¬ 
pedance  of  the  main  pulse  output 
is  100  ohms.  Amplitude  of  the  out¬ 
puts  is  adjusted  by  a  con.stant-im- 
pedance  100-ohm  step  attenuator. 


Voltmeter 

The  Dav’EN  Co..  191  Central  Ave., 
Newark  4,  N.  J.,  announces  its  im¬ 
proved  electronic  voltmeter,  type 
170-A,  for  general  laboratory  and 
production  use.  Amplifier  and 
power  supply  sections  are  .separate 
subassemblies.  The  amplifier  is 
completely  shockmounted,  reducing 
microphonic  effects  to  a  minimum. 
Both  amplifier  and  power  supply  are 
electrostatically  and  magnetically 
shielded  from  each  other  and  from 
external  fields.  This  eliminates 
pickup  and  reduces  hum  in  the^am- 
plifier  and  also  prevents  disturb¬ 
ance  of  nearby  equipment  due  to 
radiation.  Another  new  feature  of 
the  unit  is  the  fact  that  selected 
tubes  are  not  necessary  for  replace¬ 
ment.  Any  standard  vacuum  tube 
may  be  substituted  without  affect¬ 
ing  the  characteristics  of  the  volt¬ 
meter.  The  improved  instrument 
measures  accurately  a-c  sinusoidal 


Four-C^huiiiiel  Oscilloscope 

Electronic  Tube  Corp.,  1200  E. 
Mermaid  Lane,  Philadelphia  18, 
Pa.,  has  available  a  new  high-gain, 
four-channel  o.scilloscope  for  mea.s- 
uring  the  minute  potentials  from 
brain  waves,  heart ’waves  and  other 
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NEW  7"  REELS  OF 
qiidioftgpe*  give  you 


EXTRA  VALUE 


at  no  extra  cost! 


PERFECTED  ANTI -FRICTION 


PROCESS.  Reducrs  head  wfar— eliminates 

annoying  tape  “squeal”  —  prevents  “tackiness" 
even  under  extreme  temperature  and  humidity 
conditions. 


MAXIMUM  UNIFORMITY  OF 

OUTPUT.  All  7'  and  10"  reels  of  plastic- 
base  Audiotape  are  guaranteed  to  have  an  out¬ 
put  uniformity  within  ±  '4db  —  and  reel-to- 
reel-variation  of  less  than  ±  '/idb.  What’s  more, 
there’s  an  actual  output  curve  in  every  5-reel 
package  to  prove  it. 


With  .Audiotape,  all  of  these  extra-value  features  are  standard. 
There’s  no  extra  cost  —  no  problem  of  separate  inventories  or 
variations  in  tape  quality. 

For  there’s  only  one  Audiotape  —  the  finest  obtainable  anywhere. 
Test  it  —  compare  it  —  let  Audiotape  speak  for  itself. 

The  new  7-inch  plastic  reel  with  large  diameter  hub  for  greater 
timing  accuracy  is  now  being  supplied  on  all  orders  unless  other¬ 
wise  specified.  Because  of  increased  hub  diameter,  maximum  reel 
capacity  is  slightly  over  1200  feet.  Older  style  Audiotape  reels 
with  IVr"  hub  and  1250  feet  of  tape  will  continue  to  be  furnished 

on  request  at  the  same  price.  , 

*TradeMark 

AUDIO  DEVICES,  Inc. 

444  Madison  Avo.,  Now  York  72,  N.  Y. 

Expert  Department,  13  East  40th  St.,  New  York  16,  N.  Y,  Cablei  "ARlAt " 


cuuUocUxcs  •  •  gucUoltlm  •  cuuliopLoints 
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GUARANTEED  SPLICE-FREE 


SPLIT-SECOND  TIMING 

with  New  2M"  Hub 

Timing  errors  are  virtually  eliminatec 
improved  reel  design  which  minimize! 
and  speed  changes  throughout  the 
cycle.  Ratio  of  O.D.  to  hub  diametc 
same  as  on  the  standard  N.AB  alumir 
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(continued) 


havinK  a  60-db  ranKe,  toKether  with 
a  10-db  fill-in  attenuator. 


The  speed  of  any  relay,  including  the  Sigma 
Series  41  Sensitive  Relay  pictured  above, 
varies  widely  depending  on  circuit  conditions. 


Here  ore  two  test  circuits,  in  each  cose,  the  some  reloy  is  used,  the  coil  current  ts  the 
some  ond  the  oscilloorom  shows  the  opvating  time. 


IN  THIS  CASE  — 

The  OKillogram  shows  a  groduol  rise  of  coil  cur* 
rent,  bosed  on  the  signal  derived  ocross  the  500 
ohm  resistor.  The  first  downword  step  is  coused 
when  the  reloy  contoct  in  ciosiisg  grounds  the  lood 
orsd  removes  some  of  the  input  voltage  from  the 
'scope.  Reverse  curvoture  in  the  troce  is  due  to  bock 
emf  induced  in  the  relay  winding  by  the  armature 
motion.  The  next  and  much  larger  downword  step 
is  the  result  of  opening  coil  circuit  by  the  interrupter. 
The  small  dot  at  its  lower  end  irsdicotes  the  delay  in 
breokirtg  the  lood  cricuit,  after  which  the  troce 
moves  upword  from  reoppeoronce  of  voltoge 
across  open  contocts.  The  wtwle  cycle  shows  a  sub* 
stontial  operatirsg  delay,  and  o  period  of  contoct 
closure  much  shorter  than  that  in  which  voltoge  is 
opplied  to  the  coil. 


HERE  HOWEVER  — 

Although  the  final  relay  current  is  identicol,  os  is 
the  relay,  it  is  obvious  that  the  electrKol  time  constont 
is  much  shorter,  the  current  rises  foster,  ond  the 
contocts  close  sooner.  Another  "wrinkle"  has  been 
introduced  in  the  diode  shown  ocross  the  coil,  tt  is 
poloriied  so  as  not  to  pass  bottery  current;  but 
upon  interruption  of  the  circuit,  it  provides  a  low 
impedortce  path  for  dissipation  of  the  stored 
ertergy  in  the  reloy,  which  in  the  other  case  was 
dissipoted  in  on  ore  ot  the  interrupter  contocts  ot 
high  voltoge  without  significant  current  flow.  In  this 
Cose,  the  Current  flow  is  opprecioble  and  holds  the 
reloy  on  for  o  considerable  length  of  time. 

Not  only  is  the  relay  now  much  faster,  but  the 
contocts  ore  now  closed  for  a  time  opproximotely 
equal  to  that  during  which  the  coil  is  energised. 


Hydrogen  Tliyralroii 

Radio  COrp.  op  America,  Harrison, 
X.  J.  The  3C45  is  a  hot -cathode, 
three-electrode  hydrogen  thyratron 
de.signed  for  pulsing  .service  involv¬ 
ing  high  repetition  rates,  high  peak 
currents  and  low  average  currents 
in  low-impedance  circuits.  It  is 
especially  useful  for  pulsing  magne¬ 
tron  oscillators  and  other  oscillators 
having  a  power  input  up  to  50  kw. 
Features  include  short  deionization 
time,  low  voltage  drop,  high  peak 
anode  current  capability,  ambient- 
temperature  operating  range  of 
—  50  to  +90C,  and  positive-control 
characteristic  which  permits  zero- 
bias  operation  utilizing  positive 
triggering  pulses. 


Radiation  Measiirpinent 
Instrument 


Thus  it  is  avidently  difficult  to  stotc  operating  time  of  o  relay  unless  circuit  conditions  are 
prescribed  ~  ond  this  is  no  ocodemic  quoiification.  (Those  wishing  to  duplicate  the 
above  displays  will  recognize  that'the  two  resistors  st^wn  os  1.0  megohm  should  be 
varied  to  give  a  desiroble  relotive  magnitude  to  the  two  signals,  and  moy  in  foct  toke 
the  form  of  o  potentiometer.) 


SIGMA  INSTRUMENTS,  INC. 

«•.>  PKARI.  ST.,  so.  BKAI.M'RKE,  BOSTON  83.  MASS. 


Radiation  Counter  Laboratories, 
Inc.,  5122  W.  Grove  St.,  Skokie, 
111.  The  Omniometer  is  a  new, 
single,  all-purpose  instrument  for 
the  measurement  of  radiation.  It 
may  be  employed  with  all  types  of 
sensing  elements  such  as  Geiger, 
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For  any  soldering  job  that  demands  freedom  from  corrosion  and  conductive  flux 
residue  ...  for  ease  of  working  and  unequalled  consistency  . . .  there  is  nothing  better 
than  Federated  Rosin  Core  Solder. 

Each  Rosin  Core  Solder  composition _ there  is  a  variety  for  different  purposes 

...  is  a  tin  and  lead  alloy  with  a  rosin  flux  that  is  effective  but  not  corrosive.  Because 
the  rosin  residue  is  chemically  inactive,  current  leakage  at  radio  and  television 
frequencies  is  prevented. 

Federated  Rosin  Core  Solder  is  a  quality  product  that  is  unsurpassed  for  the 
permanence  of  the  bond  it  produees  . . .  for  the  consistently  easier  soldering  joh  it 
does!  Look  for  it  in  1,  5,  20,  25,  and  50-pound  sizes  on  the  familiar  orange  and 
black  metal  spool.  Listed  by  Underwriters’  Laboratories  Inc. 


AMERICAN  SMELTING  AND  REFINING  COMPANY  •  120  BROADWAY,  NEW  YORK  5,  N.  Y. 
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HOW  EDISON  HELPED  RCA 
BEAT  the  DOPPLER  EFFECT 


NEW  PRODUCTS  (continued) 

proportional  and  scintillation  count¬ 
ers.  The  meter  incorporates  two 
h-v  supplies  which  provide  over- 
lappintf  voltaKe  ranjfes  from  500  to 
5,000  V.  ('hanjreover  can  be  accom¬ 
plished  by  a  simple  switch.  If  the 
sensing  element  delivers  i  volt 
pul.ses  or  higher,  then  access  is 
direct  to  the  scaling  circuit.  For 
counting  apparatus  delivering  volt¬ 
age  pulses  of  smaller  magnitude, 
the  pulses  are  fed  into  the  amplifier 
input,  and  then  to  the  scaler. 


Edison  Temperature 
Control  in  RCA  Crystal 
Oven  Maintains  Oscil¬ 
lator  Frequency  to 
Accuracy  of  0.00005%, 


Liiie-Bri4lf;iii^  Trunt^fornirr 

SiKRRA  Electronic  Corf.,  810 
Brittan  Ave.,  San  Carlos,  Calif. 
Converting  an  unbalanced  to  a  bal¬ 
anced  input,  the  model  122  line¬ 
bridging  transformer  is  arranged 
for  direct  plug-in  attachment  to 
such  measuring  in.struments  as 
I  carrier-frequency  voltmeters,  vac¬ 
uum-tube  voltmeters  and  similar 
instruments  having  standard  input 
terminals 


Equipment  used  in  the  monitoring  of 
television  transmitters  employing  the 
offset  carrier  system  requites  a  degree 
of  frequency  accuracy  and  long  term 
stability  unheard  of  a  short  time  ago. 
The  most  exacting  requirements  are 
imposed  at  the  upper  end  of  the  newly 
assigned  U.H.E  channel,  where  moni¬ 
tor  accuracy  must  be  held  to  5  parts  in 
ten  million. 

At  this  high  order  of  accuracy,  single 
checks  against  a  stable  reference 
source  such  as  WWV  are  inadequate 
because  the  Doppler  effect  in  trans¬ 
missions  reflected  from  the  ionisphere 
causes  variations  amounting  to  50% 
of  the  allowable  monitor  tolerance 
over  a  24  hour  period. 

Engineers  at  the  Radio  Gsrporation 
of  America  found  the  solution  in  a 
new  crystal  oscillator  so  stable  that 


readings  can  be  taken  over  a  relatively 
long  period  of  time  without  recalibra¬ 
tion.  In  this  way  accurate  average  fre¬ 
quency  values  can  be  obtained  which 
cancel  out  the  variations  caused  by 
the  Doppler  effect. 

The  heart  of  this  oscillator  is  the 
new  RCA  VC-l-F  crystal  unit.  Mount¬ 
ed  in  the  TMV-129-P  oven  and  tem- 
perature<ontrolled  by  an  Edison 
sealed-in-glass  thermostat,  the  oscilla¬ 
tor  maintains  the  required  accuracy  of 
0.00005  %  for  periods  in  excess  of  the 
30  day  minimum  specified. 

Let  us  send  you,  free,  specifications 
on  Edison  sealed  thermostats.  Ask  for 
bulletin  No.  E-3009.  Edison  ther¬ 
mostats  feature  stability  measured  in 
years;  control  within  ±  0.1  "F  and 
capacity  to  115  volts  8  amperes  d.& 
or  1000  watts. 


on  4-in  centers.  F'lat 
within  0.5  db  from  15  to  500  kc, 
the  new  unit  is  capable  of  handling 
a  maximum  voltage  of  100  v.  Three 
styles  are  supplied  for  input  im- 
l)edance.s  of  K15,  500  and  600  ohms. 


CMihomo^  IXCdidoiL^ 

INCORPORATED 

INSTRUMENT  DIVISION 
Lakeside  Avenue,  ^Xest  Orange,  N,  J. 

■  MANUFACTURERS  OF  . 

Electrical  Resistance  Bulbs 
Temperature  Indicating  and  Alarm  Systems 
Time  Delay  Relays 

-YOU  CAN  ALWAYS  RELY  ON  EDISON 


(^Miiipact  Soldering  Iron 

Kemode  Mfg.  Co.  Inc.,  161  W.  18th 
St.,  New  York  11,  N.  Y.  Requiring 
no  electric  current  or  external  heat 
of  any  kind,  the  Quik-Shot  solder¬ 
ing  iron  utilizes  a  chemical  cart¬ 
ridge  that  heats  the  iron  to  working 
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V  .  * 


everywhere  constantly  rely  on 


of  calibration  and  long  dependability 


HICKOK  instruments. 


In  electronic  instruments,  HICKOK  pioneer¬ 


ing  leadership  has  been  acknowledged  for 


over  42  years. 


I0S14  Dupent  Avenue  •  Ctevetand  t,  Ohie 


Model  292X 

SIGNAL  GENERATOR 


Frequency  Coveroqe 
125  KC  to  220  MC 


Calibroted  Output; 
less  than  1  microvolt, 
up  to  1  00,000 
microvolts. 


COLORS  6-  PIGMENTS 


?  DALE  PRODUCTS, 


(continued) 


NEW  PRODUCTS 


temperatures  in  10  seconds  and 
maintains  the  iron  at  an  average 
soldering  temperature  of  800  F  for 
seven  minutes.  The  cartridge  is  ig¬ 
nited  by  the  impact  of  a  spring  rod 
that  is  pulled  out  and  relea.sed  at 
the  back  of  the  handle.  The  iron  is 
adaptable  to  all  kinds  of  .soldering 
work  where  line  power  is  neither 
available  or  convenient.  Five  inter¬ 
changeable  tip  sizes  from  il  to  1  in. 
are  featured. 


You’ll  be  well  repaid  by  get¬ 
ting  the  facts  on  a  special 
group  of  Pure  Ferric  Oxides, 
developed  by  Williams  es¬ 
pecially  for  use  in  the  manu¬ 
facture  of  ferrites. 

Williams  Ferric  Oxides  analyze 
better  than  99%  FejO,.  They 
contain  a  minimum  of  im¬ 
purities.  They  are  available  in 
a  broad  range  of  particle  sizes 
and  shapes.  Among  them, 
we're  certain  you'll  find  one 
that’s  “just  right”  for  your 
requirements.  The  proper  ap¬ 
plication  of  Ferric  Oxides  to 
the  manufacture  of  Ferrites  is 
our  specialty. 

Tell  us  your  requirements... 
we'll  gladly  send  samples  for 
test.  Chances  are  good  that 
our  Ferric  Oxide  “Know  How” 
can  save  you  considerable  time 
and  money.  Address  Dept.  25, 
C.  K.  Williams  &  Co.,  Easton,  Pa. 


^  RH  TYPE  —  Available 
in  25.  50  and  250  watt  sizes 
Silicone  sealed  in  die-cast, 
black  anodized  radiator  finned 
housint;  for  maximum  heat 
dissipiHion  •  • 


.Magnetrons 

Microwave  Associates  Inc.  22 
Cummington  St.,  Boston  15,  Ma.ss., 
has  available  two  :i-cm  magnetrons, 
the  2J42  and  its  similar  but  higher 
pt)wered  sequel,  the  2J42.\  iRTM.\ 
type  6027).  Type  2J42  is  a  low- 
powered,  17-w  average,  packaged 
magnetron,  with  a  coaxial-to-wa%’e- 
guide  output  that  is  stabilized  by  a 
cavity  integral  to  the  assembly.  The 
anode  is  of  the  double-ring  tj'pe  and 
is  fabricated  from  a  new  vacuum- 
cast  copper.  The  2J42A  is  identical 
physically  to  the  2.142  but  is  sup¬ 
plied  with  an  additional  magnet 
permitting  an  increase  of  average 
power  to  21  watts. 


RS  TYPE  —  AvHiInble 

watt.  5  watt,  and  10  watt  i 
Silicone  scaled  offering  r 


Dalohm  prtH’i>ion  deposited  carbtm 
resistors  offer  the  best  in  accuracv. 
stability,  dependable  performance 
and  economy  Available  in  ‘j  watt. 
1  watt  and  2  watt  si/<‘s 


Carefully  cralted  in  everv  re? 
Dalohm  resistors  are  true  taiwi 
miniature  —  pro\  ide  the  ans' 
t<»  those  space  problems 


Wrlt«,  wir«  or  phono  George  Risk 
1300  21th  Ave.,  Columbus,  Nebr. 
^  for  price  ond  delivery  ^ 
Telephone  2139 


Insulating  Material 

The  Clastic  Corf.,  1823  E.  40th 
St.,  Cleveland  3,  Ohio.  A  new  thin- 
gage  insulating  material  made  from 
glass  fiber  reinforced  polye.ster, 
Cla.stic-940,  is  resistant  to  elevated 


r*  Wa  alio  preduca  IRN 
Magnatic  Iran  pawdart  far  tha 
Uactranlc  Cara  Industry,  tha 
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"Designed  for  AppliratiW’ 
Delay  Lines  and  IVetwnrks 


The  James  Milieu  Mfg.  Co.,  Inc.  has  been 
producing  continuous  delay  lines  and  lump 
constant  delay  networks  since  the  origination 
of  the  demand  for  these  components  in  pulse 
formation  and  other  circuits  requiring  time 
delay.  The  most  mo<lern  of  these  is  the  dis* 
tributed  constant  delay  line  designed  to  eom- 
ply  with  the  most  stringent  eleetrieal  and 
mechanical  requirements  for  military,  com¬ 
mercial  and  laboratory  equipment. 


Milieu  distributed  constant  line  is  available  as 
bulk  line  for  laboratory  use  and  in  either  flex¬ 
ible  or  metallic  hermetically  sealed  units 
adjusted  to  exact  time  delay  for  use  in  pro¬ 
duction  equipment.  Lump  constant  delay  net¬ 
works  may  be  preferre*!  for  some  spfH>ialized 
applications  and  can  be  furnished  in  open  or 
hermetically  sealed  construction.  The  above 
illustrates  several  typical  lines  of  both  types. 
Our  engineers  are  available  to  assist  you  in 
your  delay  line  problems. 


JAMES  Ml.ELEN 


MAIN  OhUCK 


MEG.  CO..  INC. 


AM)  KAt;ioin 


MAEDKN.  M  ASSAl.l  11  SETTS,  L.S.  A. 
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temperatures  in  electrical  appara¬ 
tus.  It  has  Kood  arc-tracking  re¬ 
sistance  and  dimensional  stability. 
It  is  available  in  standard  sheet 
sizes  of  24  in.  x  36  in.  The  material 
may  be  obtained  in  As-in.  thickness 
as  required  for  special  insulating 
applications  such  as  relay  build-ups, 
resistance  welding  transformer  bar¬ 
rier  insulation,  top-stick  material  in 
d-c  motors,  transformer  end  wrap¬ 
ping  and  various  tv  parts.  It  is  also 
well  suited  to  applications  requir¬ 
ing  dimensional  stability  and  heat 
resistance  encountered  in  aircraft 
generators,  class  B  motor  insula¬ 
tion  and  small  electrical  unit  manu¬ 
facturing.  Technical  data  and  sam¬ 
ples  are  available. 


#  If  your  requirements  are  for  extra  fine-pitch  gears  and 
pinions  with  precision  tolerances,  send  us  your  prints 
for  quotation.  Beaver  Gear  engineers  are  trained  to  assist 
you  in  the  design  and  application  of  this  type  gear. 
Our  workmen  are  specialists  in  manufacturing  small 
and  medium  size,  fine  and  extra  fine-pitch  gears  to  your 
most  exacting  specifications. 


Pu»«hbutton  Switch 

Riverside  Meg.  and  Electrical 
Supply  Co.,  10228  Michigan  Ave., 
Dearborn,  Mich.,  has  developed  a 
pushbutton  switch,  to  meet  military 
specifications,  that  opens  and  closes 
electrical  circuits  underwater,  func¬ 
tions  from  65  F  below  zero  to  165 
F  above,  and  withstands  salt  spray, 
shock  and  vibration.  The  switch 
has  a  continuous  rating  of  10  am¬ 
peres  at  15  v  d-c,  30  v  d-c,  or  125 
V  a-c.  It  is  a  single  throw,  one 
circuit  switch,  furnished  either 
normally  open  or  normally  closed. 
The  company  has  available  complete 
information  on  this  pushbutton 
switch  and  on  waterproofed  toggle 
switches  up  to  200-ampere  rating. 


'”°’^<^facZTTTT 

Gaiuum  goI'd 

f^ONY  GOlD  TS 
made  la  ZlT 

‘■''■‘'■''a  ne"  “rr"' 

field. 


siNce  1901 


Portable  Broadcast  Amplifier 

General  Electric  Co.,  Syracuse, 
N.  Y.,  has  announced  the  type  BA- 


SIGMUND  COHN  CORP. 


12)  SOUTH  COLUMBUS  AVENUt 
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PERFECT 


TYPE 

2003 
FREQUENCY 
STANDARD 

The  Type  2003  contains,  in 
addition  to  the  tuning  fork, 
all  circuit  components  which 
are  selected  or  critical. — The 
tube  and  remaining  compo¬ 
nents  —  three  resistors  and  two 
.01  capacitors  —  are  external 
and  can  be  laid  out  and  inte¬ 
grated  with  your  equipment. 


,  A 


Also 
TYPE 
2007 


(41/2"  X  11/2") 
COMPlETtLY  SELF-CONTAINED 
INCLUDING  VACUUM  TUBE 


•Ha 


TUNING  FORK  STANDARD,  hermetically  sealed. 

SIZE  —  4Vj  inches  long.  IV2  inches  diameter. 

SIMPLE  EXTERNAL  CIRCUIT,  1  tube,  3  resistors, 

2  capacitors. 

TUBE  —  Choice  of  12AT7,  6201,  5751,  6BF7, 

6BG7  or  6021. 

POWER  REQUIRED,  75  to  300  V  at  1  to  5 
m.a.  —  6.3  V  at  300  or  350  m.a. 

AVAILABLE  —  in  400  or  500  cycles 
ACCURACY  guaranteed  to  .002%, 

15’  to  35’  C. 

Write  for  descriptive  literature, 
specifying  Type  2003. 

Manufacturer  of  high  precision 
frequency  and  timing  instruments 
controlled  by  tuning  fork  oscillators. 


American  Time  Products,  tnc. 


580  Fifth  Avenue 


New  York36,N.Y. 


OPERATING  UNDER  PATENTS  OF  THE  WESTERN  ELECTRIC  COMPANY 
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I  NEW  PRODUCTS  (conlinutd) 

6-B  portable  broadcast  amplifier  for 
use  in  a  studio  as  well  as  on  re¬ 
motes.  Flexibility  for  both  types  of 
operation  is  provided  by  four  built- 
in  preamplifiers  and  a  master  mixer. 
The  unit  has  a  built-in  a-c  power 
supply,  in  addition  to  battery  pro¬ 
visions,  and  it  uses  low-noise  mini¬ 
ature  tubes.  A  built-in  400-cycle 
tone  oscillator  permits  ea.sy  level 
settinir.  A  new  cue  amplifier  jtain 
control  facilitates  operation  in 
noisy  locations.  The  entire  ampli¬ 
fier  is  enclo.sed  in  a  steel  ca.se  and 
weighs  only  35  lb,  including  bat- 


HERMETICALLY  SEALED 
TO  MIL-T-27  SPECIFICATIONS 


Two-Set  TV  Coupler 

Radio  Merchandise  Sales,  Inc., 
1165  Southern  Blvd.,  New  York  59, 
N.  Y.  The  AC-2  two-set  coupler  is 
a  newly  designed  unit  that  permits 
operation  of  two  sets  from  a  single 
antenna.  The  unit  equally  distrib¬ 
utes  the  signal  to  both  receivers, 
and  there  is  no  limitation  as  to  its 
location  or  length  of  lines  l)etween 
the  coupler  and  either  set.  It  also 
operates  with  coaxial  cable. 


N^T  offers  a  >»ide  variety  of  transformer  types  to  meet 
military  and  eivilian  specifications,  designed  and  manu¬ 
factured  by  specialists  in  transformer  development. 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equipped  and  approved  for  on-the-spot 
lVlIL-T-27  testing  and  faster  approvals. 


Reversible  Motor 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 


The  General  Indistrh:s  Co., 
F^Iyria,  Ohio,  is  producing  a  rever¬ 
sible  2-pole,  four-coil  motor  for 
both  remote  control  tv  tuner  and 
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HIGH  STABILITY  ITE  RESISTORS 

FOR  CRITICAL  ELECTRONIC  APPLICATIONS 


l-T-E  power  and  precision  wire>wound  ' 
resistors  give  you  maximum  stability  in 
critical  electronic  applications.  Here’s  why: 


/  ^  'Uisro.. 

f  'o  toh 

■>  Waft,.  ^  »Peci.  '••  / 

o..».  / 


w.  '•“■'S!'  k'f°°  / 

^  ond  /  I 

-  '"Ode 


specify 


For  detailed  information — * 
get  in  touch  with  your  nearest 
l-T-E  representative.  Or,  write 
direct  to; 


l-T-E  Resistor  Division 
1924  Hamilton  Street 
Philadelphia  30,  Penna. 


RESISTORS 


l-T-E  CIRCUIT  BREAKER  COMPANY  •  RESISTOR  DIVISION  •  PHILADELPHIA  30,  PA. 
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A  Research  Frontier 


'll^(uJiobnicaIi2)io<Ai. 


NEW  PRODUCTS 


(coatinued) 


rotatini;  antennu  applications,  as 
well  as  other  small  motor  applica¬ 
tions  in  which  accurate  reversing 
action  is  required.  Desiffnated  the 
model  O,  it  can  be  furnished  either 
as  split-phase  capacitor  type  or 
split-pha.se  resistance  type,  depend¬ 
ing  upon  application  requirements. 
It  is  desitrned  for  24-v  a-c  or  less, 
6  cycles,  and  may  be  used  either 
horizontally  or  vertically  without 
affecting  performance  character¬ 
istics.  The  model  illustrated  with 
3  leads  is  designed  for  use  with 
spdt  switch.  Adaptation  with  4 
leads  for  u.se  with  dpdt  switch  is 
available  where  increa.sed  output  is 
desired. 


THE  BASIC  TOOL  OF  LOW  TEMPERATURE  RESEARCH  IS  THE  ADL  COLLINS 
HELIUM  CRYOSTAT.  IT  PROVIDES  4  LITERS  OF  LIQUID  HELIUM  PER  HOUR  AND 
MAINTAINS  A  TEST  CHAMBER  TEMPERATURE  FROM  AMBIENT  TO  —ilV  C. 


Picture  Tube  Rejuveiiator 

Crest  Laboratories,  Inc.,  White¬ 
hall  Building,  Far  Rockaway,  N.  Y., 
has  introduced  the  model  C  picture 
tube  rejuvenator  that  can  be  used 
on  all  standard  cathode-ray  tubes 
regardless  of  size.  It  is  a  simple 
plug-in  unit  that  can  serve  a  dual 
purpose:  it  can  be  used  either  as  a 
flasher  type  reactivator  or  as  a  per¬ 
manently  installed  rejuvenator. 


IN  THEORY: 

Atoms  and  electrons  are  in  a  state  of  more 
perfect  order  at  extremely  low  temperatures.  One  can 
then  study  more  precisely  and  effectively  a  number  of 
variations  in  behavior  which  may  at  higher  temperatures 
be  masked  by  thermal  motion. 


SUPPOSE  THAT: 

Industrial  research  laboratories  apply  extreme 
low-temperature  phenomena  to  your  industry.  Todoy, 
superconductors,  chemical  kinetics,  heat  capacities,  prop¬ 
erty  studies,  are  research  projects  .  .  .  tomorrow,  look  for 
advances  in  instrumentation,  metals  of  extraordinary 
hardness,  accurate  previews  of  chemical  reactions.  The 
ropid  growth  of  this  new  research  frontier  may  well  affect 
your  industry  . . .  how,  when,  or  where  is  up  to  the  research 
scientist,  who,  by  using  liquid  helium,  can  more  effectively 
and  precisely  study  this  new  world  near  absolute  zero. 

Send  for  Cryostat  Folder  E12-1  ord  booklet  on  Low-Temperofore  Physics. 


Sweeping  Osoillator  ami 
Signal  Generalnr 

ITECADE  Instrument  t  o.,  Caldwell, 
X.  J.,  ha.s  announced  a  preci¬ 
sion  combined  h-f  decade-switched 
sweeping  oscillator  and  signal  gen¬ 
erator.  The  Deca-Sweep  eliminates 


Mechanical  Division 


CAMBRIDGE,  MASS. 


30  MEMORIAL  DRIVE 
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1986 


1995C 


1995 A 


UniH  shown  magnifiod  approximotoly  timos 


Make  sure  of  meeting  government  specs" .  •  • 
see  C.T.C.  for  ceramic  insulated  components 


X2006 


X2045X 


You  have  to  be  100  Ti  on-the-beam  if 
your  equipment  ia  to  withstand  the 
conditions  it  must  undergo  in  military 
service. 

That’s  why  manufacturers  using 
electrical  and  electronic  components 
turn  to  C.T.C.  for  their  ceramic  insu¬ 
lated  units.  Our  long  experience  and 
constant  dealing  with  government  re¬ 
quirements  have  gained  us  a  wide  ac¬ 
ceptance  as  an  outstanding  supplier  to 
those  working  on  U.  S.  contracts  .  .  . 
especially  for  the  armed  forces. 

Whatever  your  needs  in  ceramic  in¬ 
sulated  terminals,  feed-throughs  or 
terminal  boards  you  can  depend  on 
C.T.C.  We  meet  the  most  exacting 
government  standards  for  materials, 
tolerances,  finishes,  moisture  preven¬ 
tion  and  anti-fungus  treatment.  Fin¬ 
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ishes  on  metal  surfaces  for  instance,  can 
be  hot  tinned,  electro-tinned,  cadmium 
plated,  silver  plated  or  gold  plated  to 
your  requirements.  All  ceramic  units  in 
our  standard  line  are  grade  L-5,  silicone 
impregnated. 

C.T.C.  offers  a  consulting  service  at 
no  extra  charge  to  help  solve  your  spe¬ 


cial  problems.  For  all  specifications  and 
prices,  write  to  Cambridge  Thermionic 
Corporation,  437  Concord  Avenue, 
Cambridge  38,  Mass.  West  Coast  Man¬ 
ufacturers  contact:  E.  V.  Roberts,  5068 
West  Washington  Boulevard,  Los 
Angeles  16  and  988  Market  Street, 
San  Francisco,  California,  m 


CAMBRIDGE  THERMIONIC 
C  O  R  PO  R  AT  I  O  N  ^ 

y 

custom  or  standard. . .  the  guaranteed  components 


For  our  compkto  lilting  of  CT.C  oloctronic  ond  oloctncal  compononH, 
f  Eloctronio  luyors  Guido. 


PRODUCTION  TECHNIQUES  (contitiii*a> 

point-by-point  measurements  of 
high  frequencies.  It  is  equipped 
with  a  precision  attenuator  and  out¬ 
put  meter.  A  maximum  output  of 
3  volts  is  available  at  600  ohms. 
A  variable  output  impedance  down 
to  a  few  ohms  (for  low  output 
levels )  is  provided  on  a  .second  jack, 
permittin>r  any  load  impedance.  The 
output  level  is  constant  within  1  db 
for  all  output  frequencies.  Full- 
.scale  meter  ranges  are  provided  for 
10.  3.  1,  0.3,  0.1,  0.03  and  0.01  volts. 


The  Simple  and 
Economical... 


Non-Short  Test  Clip 

Grayhill,  4i}24  West  Madi.son  St., 
Chicago  24,  Ill.  Completely  in¬ 
sulated,  the  series  No.  16  alligator- 
type  te.st  clip  can  be  freely  used  side 
by  side  without  danger  of  shorting 
out.  The  new  clip  also  offers  such 
features  as  silver  contacts  for  low- 
contact  resi.stance,  brass  current- 
carrying  members  silver  soldered 
for  easy  .soldering  of  the  lead  and 
positive  spring  action  for  good 
contact.  The  finger  grips  are  of 
general  purpo.se  thermosetting  phe¬ 
nolic. 


For  general  laboratory  use  in  industry  and 
in  colleges,  for  testing  and  research  every- 
where,  the  New  SM-C  Economy  Oscillo- 
graph  is  doing  the  job.  1^^^ 

This  versatile  high-quality  oscillograph  is  opening 
up  new  and  wide  fields  for  oscillography  because 
it  is  so  easy  to  use  and  because  its  cost  is  so  low.  -k, 
Attachments  of  many  kinds  are  available  for  every 
possible  need.  ►  P 


Many  types  of  galvanometers  are  available  for 
almost  any  sensitivity  or  frequency  response 
requirement. 

Daylight  loading  and  unloading 
9  record  speeds,  1  10  to  40  inches  per  second 
6-inch  chart,  sensitized  paper  or  film 
Sntooth  and  positive  chart  drive 
Viewing  screen 
Precision  optical  components 
Fine-line  and  accurate  records 
Precision  time-coordinate  device 
Operates  from  a  light  socket 
WRITE  FOR  BULLETIN  2D1-K  FOR  DETAILS 


L'HF  Attenuators 

FLmpirk  Devices,  In'C.,  38-25  Bell 
Blvd.,  Bayside  61,  N.  Y.,  present 


November,  1952  —  ELECTRONICS 


it’s  a  magic  world  for  homemakers! 

—thanks  to  the  accuracy,  dependability  and 


long  life  of 


motors 


To  be  dependable,  automatic  timers  on 
washing  machines  must  start  instantly. 


Refrigerators  last  a  long  time. 

So  should  the  automatic  defrost  timer. 


r  1  -.M 

Ai'ciirute  tiiniii"  try  'IVIeehron  motors  has  helpetl  take  much  t 

of  the  rirurl^ery  out  of  household  ehores. 

Teleehron  timin):  motors  are  true  synehronous  motors.  Rotors  make  one 

eompletc  rotation  for  eaeh  cycle  of  the  alternating  current  source—  I 

and  arc  instantly  self-starting  (reach  full  s|ieed  in  l/2()th  | 

of  a  second).  This  is  especially  advantageous  for  such  uses  as  | 

home  appliances  where  many  applications  retpiire  intermittent  | 

operation  of  the  timing  motor,  and  demand  instant,  riependahle  starting.  ^ 

Similarly,  heeaiise  Teleehron  synchronous  motors  do  not  need  close 
clearances  hetween  rotor  and  stator,  they  will  remain  quiet 

throughout  their  long  life.  | 

Get  complete  facts  on  the  hroad  line  of  Teleehron  synchronous  I 

timing  motors.  Application  engineering  service  assures  proper 
selection,  rite  for  catalog  IS-12(f.  Teleehron  Department.  ^ 

General  Klectric  Company, 411  Homer  Ave.,  .\shland.  Mass. 

I 
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^rkes 

arzian 


All  of  us  here  at  the  Rectifier  Division  are 


rather  proud  of  the  parts  we  play  in  the  production  of 
Sarkes  Tarzian  "Centre-Kooled”  Selenium  Rectifiers. 
Barbara,  shown  here  color-coding,  is  no  exception. 


you  are  not  familiar  with  the  wide  variety  of  applications 
of  Sarkes  Tarzian  Rectifiers,  your  inquiry  is  invited. 

Our  staff  of  engineers  is  ready  to  assist  you  with  your 
power  conversion  problems. 


A  most  complete  Selenium  Rectifier  Handrxxik 
is  available  at  50c.  Write  us  or  see  your  dealer. 


Sarkes  Tarzian,  Inc. 


RECTIFIER  DIVISION 

Dapf.  415  North  Collogo  Avo.#  Sloemingtonr  Indiono 


ELECTRONS  AT  WORK  (continued) 

their  new  laboratory  standard  uhf 
attenuator,  model  AT-50.  This  is  a 
resistive  T-network  of  concentric 
line  construction,  with  a  frequency 
range  from  d-c  to  4,000  me.  Vswr 
is  better  than  1.1  to  1.0  at  all  fre¬ 
quencies  within  said  range;  attenu¬ 
ation-standard:  3,  6,  10,  20,  40,  60 
db,  with  an  accuracy  to  it  0.5  db. 
Rated  power  is  250  mw  continuous, 
500  w  peak  dissipation.  The  com¬ 
pany  also  has  available  model  AT-60 
uhf  power  attenuator,  which  has  a 
liower  dissipation  of  2  w  contin¬ 
uous,  2  kw  peak. 
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Hi^h-Fidelity  Amplifier 

Waveforms,  Inc.,  333  Sixth  Ave.. 
New  York  14,  N.  Y.,  offers  a  new 
model  of  its  high-fidelity  amplifier 
system.  The  A-20-6  amplifier  fea¬ 
tures  a  continuously-variable  elec¬ 
tronic  filter  for  sharp  treble  cutoff 
of  high-frequency  noise  and  distor¬ 
tion,  with  a  cut  off  range  of  2,500 
cycles  to  full  20,000-cycle  response. 
A  20-db  boost  or  cut  bass  and  treble 
controls,  a  loudness  control,  and  a 
four-channel  input  selector  with  in¬ 
dependent  level  adjusts  for  each  in- 
I  put  channel  are  also  included.  An 
output  is  provided  for  a  tape  re¬ 
corder. 


Resistor  Board 


Mini-Mount  Co.,  773  Driggs  Ave., 
Brooklyn  11,  N.  Y.,  has  developed 


distribution  switchboard  handles 


WtlOHT  AERONAUTICAL  DIVISION 
CURTISS-WRIOHT  CORPORATION 


This  photograph,  taken  in  one  of  the 
experimental  cells  of  the  Wright 
Aeronautical  plant  at  Woodridge, 

N.  J.,  shows  a  STANDARD 
Chronotachometer  installed  in 
their  test  panel. 


Not  Only  Chronotachometers . . 


WILSON  DAM  (T.V.A.) 


This  experimental  control  and 


various  power  supplies  for  their 
Chemical  Laboratory  Building. 


plus  "flexlab”  Control  and 
Distribution  Switchboards 


WISTINOHOUSE  ELECTRIC  COMPANY 


This  specially  designed  unit  is  for  the 
control  and  test  of  aircraft  timers,  series 
relays,  contactors,  servo  motors,  and 
booster  coils.  It  is  typical  of  the  wide  range 
of  custom-built  equipment  by  STANDARD. 


. . .  but  all  kinds 

of  Custom-built  Electrical  Test  Panels 


THE  STANDARD  ELECTRIC  TIME  COMPANY 

97  LOGAN  STREET  •  SPRINGFIELD  7,  MASSACHUSETTS 
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What  is  your  Delay  or  Regulating  Problem? 


For  the  most  effective  solution  use  the 

SIMPLEST,  MOST  COMPACT 
MOST  ECONOMICAL 
HERMETICALLY  SEALED 


l/utraum 


Provide  delays  ranging  from  2  to  120  seconds. 

•  Actuated  by  a  heater,  they  operate  on  A.C..  D.C..  or 
Pulsating  Current. 

•  Hermelically  sealed.  Not  afiected  by  altitude,  moisture, 
or  other  climate  changes. 

e  Circuits:  SPST  only — normally  r~  ^ 

open  or  normally  closed.  f)|'  )  { 

Afflperite  Thermostatic  Delay  Relays  i  ^  i 

are  compensated  lor  ambient  tern-  ^  ' 

perature  changes  from  -55*  to  if  Tf 

+70°C.  Heaters  consume  approxi-  IT  i 

mately  2  W.  and  may  be  operated  i 

continuously.  The  units  are  most 
compacf,  rugged,  explosion-proof.  ”1*1 1 

Jong-lived,  and — very  inexpensive!  kiniatuk 

TYPES:  Standard  Radio  Octal,  and  9-Pin  Miniature. 

PROBLEM?  Send  for  Bulletin  No.  TR-BI 


BALLAST- REGULATORS 


•  Amperite  Regulators  are  designed  to  keep 
the  current  in  a  circuit  automatically  regulated 
at  a  definite  value  (for  example,  0.5  amp). 

•  For  currents  of  60  ma.  to  5  amps.  Operates 
on  A.C.,  D.C.,  or  Pulsating  Current. 

•  Hermetically  sealed,  light,  compact,  and 

most  inexpensive.  ^ s  “r“ 


-j- - _ _ _  I 

5ilO  -Ti 

VOLTAGE  Of  2«V  •  WITH  AMMAlTI  I  /  MAX  i 

<  1  lATrtRY  &  CHAAGCT  !  VOLTAGE  VAR lEi.  C  ■■> * w  * #* 

I—)  VARIES  AFPItOX  ,  ONLY  III  I  111 

50%  '  2%  T, 

Maximum  Wattage  Dissipation:  T6'iL — 5W.  T9 — lOW. 

Amperite  Regulators  are  the  simplest,  most  effective  method 
for  obtaining  automatic  regulation  of  current  or  voltage.  Her- 
metitolly  sealed,  they  are  not  affected  by  changes  in  alti¬ 
tude.  ambient  temperature  (-55*  to  +90*C),  or  humidity. 
Rugged;  no  moving  parts;  changed  as  easily  as  a  radio  tube. 

Write  for  4-page  Technical  Bulletin  No.  AB-51 


1  NEW  PRODUCTS  (continued) 

a  new  type  of  molded  resistor  board, 
a  method  of  mounting  electronic 
!  components  in  a  very  small  apace. 
The  board  measures  li  in.  y  2  in. 
X  J  in.  with  two  standoffs  provided 
j  for  mounting.  The  standoffs  have 
holes  provided  for  No.  5  screws  and 
can  be  .stacked  in  tiers.  The  30 
holes  are  numbered  to  provide  a 
I  convenient  means  for  both  initial 
■  layout  and  .servicing.  There  are  no 
metal  lugs  required — the  pigtails 
on  the  electrode  components  provide 
the  soldering  terminal  points.  Once 
i  it  is  inserted  and  looped  over,  the 
I  electronic  component  is  rigidly 
mounted  to  the  board  and  can  be 
conveniently  .soldered  to.  Ten  to 
fifteen  components  can  easily  be 
mounted  on  each  board  and  pre- 
as.sembled  into  subas.semblies. 


XMPERITE  CO.,  Inc.  561  Broadway,  New  York  12  ,N.Y. 

In  Canada:  Atlas  Radia  Corp.,  Ltd.,  560  King  Sf.,  W.,  Toranto  2B 


1# » » » * 

Precision  ()soillos<*»ipe 

Kl-Tronk'S,  Inc.,  2065  X.  Howard 
St.,  Philadelphia  33,  Pa.  A  recent 
low-priced  laboratory  precision  os¬ 
cilloscope  combines  flexibility  and 
accuracy  in  a  new  design ;  a  vertical 
amplifier  of  5-mc  bandwidth  with 
I  in.  cf  vertical  deflection  without 
overioad;  and  a  sweep  oscillator 
variable  from  10  cycles  to  150  kc. 
The  vertical  amplifier  has  a  sensi¬ 
tivity  of  20  mv  rms  per  inch  of 
deflection;  a  frequency  respon.se 
(sine  wave)  of  20  cycles  to  5  me 
that  is  down  3  db  at  5  me;  a  .square- 
wave  response  that  is  an  excellent 
duplication  of  all  .square  waves  be¬ 
tween  50  cycles  and  1  me  with  a 
maximum  tilt  of  5  percent  for  .50 
cycle  .square  wave;  and  a  maxi¬ 
mum  input  potential  of  1,000  v 
peak-to-peak.  The  horizontal  am¬ 
plifier  has  a  sensitivity  of  0.3  v  rms 
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ver  try  to  price-tag  precision?. . 


Absolute  precision  in  a  vital  instrument — what’s 
it  worth? 

...  to  the  bomber  pilot  trusting  to  Kolls- 
man,  instruments  checked  to  one-ten-thou- 
sandth  of  an  inch  for  accuracy. 

.  .  .  to  the  .ship’s  captain,  banking  all  on  the 
precision  of  his  Kollsman  sextant. 

At  times  such  as  these,  can  precision  ever  be  price 
tagged?  Yet  its  vital  presence,  or  absence,  is  oft- 
times  the  margin  between  victory  or  chaos. 


Kollsman  is  devising,  developing  and  manufac-  J 
turing  instruments  of  utmost  precision,  depend-  f 

ability  and  quality  in  the  fields  of:  I 

Aircraft  Instruments  and  Controls  •  Min-  I 

iature  AC  Motors  for  Indicating  and 
Remote  Control  Applications  •  Optical 
Parts  and  Optical  Devices  •  Radio  Com¬ 
munications  and  Navigation  Equipment 

And  to  America’s  research  scientists,  seeking  the 
answer  to  problems  of  instrumentation  and  con¬ 
trol—  the  facilities  of  Kollsman  Research  Labora- 


Today — to  maintain  a  free,  strong  America —  tones  are  immediately  available. 


Kollsmam  Instrument  Corporation 

fiMHUtST.  NIW  YORK  OIINDAIC.  CAlirORNIA 

SUBSIOIAWV  or 

StandoAct  COIL  products  co  inc. 


ELECTRONICS  — Novembtf,  1952 


331 


OEB  Type  2004  Voltage  Calibrator 

MAKES  YOUR  OSCILLOSCOPE 
AN  ACCURATE 
VISUAL  VOLTMETER  ! 


•  MEASURES  PEAK  TO  PEAK  VOLTAGE  MAGNITUDE  OF  COM¬ 
PLEX  OR  SINUSOIDAL  WAVEFORM  FROM  10  MILLIVOLTS 
TO  100  VOLTS  WITHIN  :±:2%. 

•  DIRECT  READING  FRONT  PANEL  METER  INDICATES  LOCA¬ 
TION  OF  AC  AXIS  WITH  RESPECT  TO  NEGATIVE  VOLTAGE 
PEAK.  ACCURACY  ±3%. 

•  PROVIDES  EXTERNALLY  AVAILABLE  SOUARE  WAVE  FOR 
CHECKING  AND  RECOMPENSATING  SCOPE  PROBE  ATTEN¬ 
UATOR. 

•  ELIMINATES  REPEATED  DISCONNECTION  OF  CALIBRATOR 
LEADS  BY  USE  OF  FRONT  PANEL  SWITCHES. 


NEW  PRODUCTS 

per  inch  of  deflection,  and  a  fre¬ 
quency  response  that  is  flat  to  300 
kc.  The  recurrent  sweep  oscillator 
has  a  frequency  range  from  10 
cycles  to  150  kc  in  6  steps. 


Small  TV  Camera  Tube 

Radio  Corp.  of  America,  Harrison, 
N.  J.,  has  announced  a  small  tv 
camera  tube  for  industrial  televi¬ 
sion  applications.  Utilizing  a  photo- 
conductive  layer  as  its  light-sensi¬ 
tive  element,  the  type  6198  Vidicon 
has  a  sensitivity  which  permits  tele¬ 
vising  scenes  with  100  to  2o0  foot- 
candles  of  incident  illumination  on 
the  scene.  The  new  tube  provides 
400-line  resolution,  employs  mag¬ 
netic  focus  and  magnetic  deflection, 
and  operates  with  relatively  low  d-c 
voltages.  It  measures  about  1  in. 
in  diameter  and  61  in.  in  length. 


SPECIFICATIONS 


Voltage  Ranges:  100,  30,  10,  3, 
1, 0.3, 0.1,  0.03, 0.01  volts  peak- 
to-peak  full  scale. 

Duty  Cycle  Range:  5%  to  95%, 
direct  reading. 

Accuracy:  Voltage — ±2%  of 
full  scale.  Duty  cycle —  ±3%. 

Calibrator  Frequency:  Approxi¬ 
mately  1  KC. 


Input  capacity:  The  internal  wir¬ 
ing  of  the  calibrator  will  add 
approximately  20  mmf  to  the 
signal  lead. 

Power  Source:  105 —  125  volts 
AC,  60  cps,  65  watts. 

Size:  lOVi"  H  x  7"  W  x  8"  D. 

Price:  $165.  F.O.B.  Plant. 


WRITE  FOR  BULLETIN  C852  TODAY! 


M o H u f c ct u Te F $  of  o  compIcte  linc  of  TV  and  Radar  Test  Equipment 

YjUk  T^tfnslrumant  Cotnc. 

(■EEImV  50  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N  J 


Snup-.4ction  Switch 

Micro  Switch,  a  division  of  Minne- 
apoli.s-Honeywell  Regulator  Co., 
Freeport.  111.,  has  announced  a 
waterproof,  snap-action  switch  in¬ 
corporating  potted,  waterproof 
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Jay  St.,  Rome,  N.  Y, 


/^^^^CV'Varglas  Silicone  has  been  made  more  flexible. 

^  Sharp  turns  and  90°  bends  cause  no  cracking  or 
peeling  —  no  loss  of  dielectric  strength. 

As  pioneers  in  the  manufacture  of  silicone  sleeving  and 
tubing,  we  know  this  is  the  greatest  improvement  made 
during  the  past  ten  years.  Unexcelled  where  high  tempera¬ 
tures  must  be  withstood  for  several  hours  —  not  just  for  15 
minutes.  You  need  not  sacrifice  abrasion  resistance  and 
toughness  to  get  flexibility.  The  new  Varglas  Silicone  sleev¬ 
ing  and  tubing  will  pass  cold  bend  tests  at  35°  ta  40° 
LOWER  temperature  than  formerly. 

The  only  Class  H  insulation 
with  all  these  features: 

Efficient  from  500“  F.  to  —  85°  F. 

Moisture  and  Fungus  Resistant 
Flame  Resistant  —  Self  extinguishing 
Abrasion  Resistant 

Dielectrically  Strong  with  average  readings  up  to  7,000 
volts. 

Available  in  10  colors  —  at  no  extra  cost. 

ScuttfileA  of  Varglas  Silicone  products  as 
well  as  samples  of  our  complete  line  of  tubing 
and  sleeving  are  available  in  a  convenient  sample 
folder.  Just  drop  us  a  line  telling  us  your  problem 
and  its  peculiarities. 


CORPORATION 


Makers  of 
Electrical  Insulating 
Tubing  and  Sleeving 
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!  NEW  PRODUCTS 


(continvcd> 


terminal  leads  and  a  hermetically 
sealed  contact  chamber.  Electrical 
ratinff  of  the  type  4HS  switch  is 
as  follows:  10  amperes  inductive 
load,  or  2o  amperes  resistive  load, 
28  volts  d-c;  1  ampere  inductive  or 
resistive  load,  125  volts  a-c.  The 
switch  can  be  had  with  sinjjle-pole, 
sinjjle-throw  or  double-throw  con¬ 
tact  arrangement. 


AftfrrfR  input  nnd  output  trrminnli  of  ihit 
SiRnot  Cnrpi  tPtt  initrunirnt.  dPolRn  fnitinpfrt 
ufud  65  ifuRort  wedding -rinil  lorotdi  to  liin* 
uintp  15  nllpt  uf  wirr  line.  T6e  unit  bringt 
fipJd  cnnditiont  into  tbe  Inborntiry  for  tpoting 
rnjnmunicotinni  fyftpmt.  Cumpnood  of  I-,  5-, 
and  5 -mile  opctinni.  tfcp  nrt  nffpro  •  rhnire  nf 
line  lengthi  and  prnrideo  fnrilitiei  by  laftleb 
either  dry*  or  wet-weather  runditioni  ran  be 
repmdured  at  the  flip  of  a  fwitrh. 


Defade-Iiiduflor  Lnit»>  i 

Hycor  Co.,  Inc.,  1142:?  Vanoweii 
St.,  North  Hollywood,  Calif.  The 
700  .series  decade-inductor  units  are 
necessary  for  design  and  ex¬ 
perimental  work  on  audio  filters, 
equalizers  and  tuned  circuits  at 
frequencies  between  150  and  20,000 
cycles.  Four  units  are  available  in 
ranges  from  10  x  0.001  henry  to 
10  X  1.0  henry.  When  all  four 
units  are  connecting  in  series,  11, 
110  steps  from  0.001  henry  to  11.11 
henrys  are  obtained.  Dimensions 
are  51  in.  long  x  .‘t  in.  wide  x 
21  in.  high. 


TYPIFYING  OUTSTANDING  ADVANTAGES  of  Lenkurt 


precision-molded  cores  and  precision-wound  toroidal  coils,  this  ap¬ 
plication  features  compactness  and  light  weight,  ease  of  mounting 
and  assembly. 


WHEN  YOUR  DESIGN  problems  call  for  maximum  perform¬ 
ance  from  filters,  tuned  circuits,  and  inductors,  we  invite  you  to  draw 
upon  Lenkurt’s  rich  experience  in  obtaining  the  maximum  perform¬ 
ance  from  available  materials. 


MODERN  FACILITIES  at  Lenkurt,  one  of  the  largest  installa¬ 
tions  of  its  kind  in  the  w  orld,  offers  a  dependable  source  of  supply— 
geared  to  your  largest  quantity  needs  and  your  most-exacting  quality 
requirements.  Ask  for  literature  on  these  outstanding  components; 
recommendations  and  quotations  on  your  specific  problems. 


LENKURT  ELECTRIC 
SALES  COMPANY 

Californio 


Ferro-Rrsununt  Flip  Flop 

Computer  Rt;sEARCH  Corp.,  3348 
W.  El  Segundo  Blvd.,  Hawthorne, 


Son  Carlos  1 
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NEW  COMPACT,  LIGHTWEIGHT 
HIGH-VOLTAGE  RECTIFIERS 


OntMhircI  the  size  of  exisliiijj;  tiilx's. 

These  exclusive  new  Westin<:house  heavv-iluty,  hijili- 
voltage  rei'tifiers  permit  more  efficient  design  of  mobile 
eipiipment  where  reduced  weifilil  and  space  are  desired. 

Tlic)  are  one-third  the  size  of 
existinj:  tubes  with  roiiiparu- 
ide  ratings! 

riiis  advanced  desijni  permits 
the  tnhes  to  carry  peak  cur¬ 
rents  of  000  nia.  (average  cur¬ 
rents  of  ISO  nia.)  without 
overloading.  The  high-watlagc 
tlioriated  tungsten  fdaments 
re«piire  only  three  seconds' 
lieating.  Filament  terminals 
may  he  operated  either  up  or 
down.  ^ 

Designers  should  evaluate 
these  and  other  unicpie  a<lvan- 
tages  of  the  ^  estinghouse 
W  1,-6102  and  Vi  L-610S  recti¬ 
fiers.  For  further  information 
w  rite  Vi  estinghouse  Klectric 
Corporation.  F.lectronic  Tuhe 
l)i\  ision.  Dept.  A- 1 1 1,  KImira. 
i\.  V. 


Maximum  Ratin9s 

WL^m  WL-4103 

Oil  lififiMrMd  Air  Co«lwd 

P'*oli  InvwfM 

VollOQ*  40  KV  20  KV. 

1  P*ali  Current  900  MA 

900  MA. 

Av«ro9* 

Cvrrvnt 

130  MA. 

150  MA. 

Pilomcnl 

3.25  V. 

3.23  V. 

Volt09« 

(5.0  V.  Center' 

(3.0  V.  Cenlerl 

Pilomtnt 

7.6  AMP 

7  6  AMP. 

Current 

(7.2  AMP.  Center 

^7.2  AMP.  Center 

Height 

2-13/16  IN. 

2  13  14  IN 

Oiamefer 

2-1/16  IN. 

2-1/16  IN 

Weight 

3'/  a  OZ. 

S</2  OZ 

Typical  Operation 

Single  Phote,  Puf/-Wove 

Wl-6102 

Full  Trene* 
former 

Secondory 

WL-4103 

Voltage  (RMS 

DC  Output 
Voltoge  to 

26  300  V. 

14  100  V. 

Filter 

12.700  V. 

6.300  V 

DC  Output 

Current 

Tronsformer 

Secondary 

300  AMP 

3-Pho»*»,  Ho/f-Wove 

300  AMP 

Voltage  (RMS 

DC  Output 
Voltage  te 

16  400  V 

8,200  V. 

Filter 

19.100  V. 

9  300  V. 

1  DC  Output 

Current 

430  AMP 

300  AMP 

Westinghous*  WL-6102 

Oil  Immersed  40  KV  Rectifier: 
Only  2V*"  high, 
Weighs  only  3  Vi  ounces 


Westinghouse  WL-6103  \ 

Air-Cooled  20  KV  Rectifier:  ‘ 

Weighs  only  8  Vi  ounces 
Tubes  pictured  in  actual  size 


R  E  L  I  A  T 


ELECTRONIC 
TUBE  DIVISION 

Westinghouse  Electric  Corporation 
Box  284,  Elmira,  N.  Y. 


yoU  CAH 


(T  9SOOS 
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MAtlUFACTUmtIO  tfOIRl 


CAT.NO.  3 


•  UVITIES 


Engineers  and  Monufocfvrers  e/  ffte  finest 
MICROWAVE  COMPONENTS  W  PRECISION  EQUIPMENT 


COAXIAL  TERMINATION 


MICROWAVE 

rTRANSMISSION  COMPONENTS 

• 

SPECIALIZED 
L  ELECTRONIC 
ASSEMBLIES 


•  OUPLEXERS 

•  ROTATING  JOINTS 

•  DIRECTIONAL  COUPLERS 

•  CRYSTAL  MIXERS 


Bogan  U  fully  c<]uipped  to  execute  stamping,  spinning, 
.  clearoplating,  and  special  precision  machine  work. 
Our  laboratory  is  fully  e<)uipped  to  electrically  test  all 
products  of  our  manufacture. 

i  '’cS»»V 


•  FEEDHORNS 

•  MAGNETRON  COUPLERS 

•  PHASE  SHIFTERS 

•  OSCILUTING  JOINTS 

•  BROADSIDE  ARRAYS 

•  DOUBLE-STUB  TUNERS 


•  WAVEGUIDES 

•  -AND  SPECIAL  DESIGNS 


Calif.  A  new  model  MC,  100  kc 
ferro-resonant  flip-flop  has  been  de¬ 
veloped  as  an  efficient  replacement 
for  the  vacuum  tube  in  certain 
counting,  amplifying  and  control 
applications,  by  using  non-dissi¬ 
pating  reactive  elements  the  prob¬ 
lem  of  heat  dissipation  is  virtually 
eliminated.  The  new  unit  will  not 
wear  or  burn  out,  and  can  be 
mounted  in  any  circuit.  It  is  also 
immune  to  high  acceleration  and 
shock.  Specifications  include:  a-c 
requirements — 1.6  me,  1  watt  at  12 
V  rms;  trigger  input  impedance — 
5  mh  in  series  with  25  ohms  d-c 
resistance;  trigger  power  require- 
ment.s — pulse,  8  to  16  v  and  1  to 
5  tisec  duration ;  outputs  may  swing 
between  —  3  and  +  21  v  or  between 
—  3  and  —  21  v  (by  reversing  out¬ 
put  rectifier  diode).  The  two  out¬ 
puts,  opposite  in  phase,  are  capable 
of  delivering  30  ma  at  21  v  each. 
Rated  pulse  frequency  is  100,000 


Tuggle  Switch 

Micro  Switch,  Division  of  Minne- 
apolis-Honeywell  Regulator  Co., 
Freeport,  Ill.,  has  developed  a 
hermetically  sealed  precision  toggle 
switch  whose  performance  and 
operating  characteristics  are  un¬ 
affected  by  environmental  condi¬ 
tions.  Although  designed  especially 
for  aircraft,  it  can  be  used  in  a 
wide  variety  of  installations  for 
which  other  switches  are  unsuit¬ 
able.  Mechanical  life  tests  indicate 
the  switch  has  a  life  expectancy  far 
greater  than  the  25,000  operations 
normally  anticipated  for  hand-oper¬ 
ated  switches.  The  basic  switch  has 
a  spdt  contact  arrangement.  Ten¬ 
tative  ratings  are :  5  amperes  motor 


(cofitinttcd  I 
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r  Trade 
^  Mark 
Pendinc 


34  kw  17,000  V.  D.C. 


For  high  voltage  D.C.  sources  . .  lower  initial  cost . . .  minimum  upkeep 
.  convenient  —  ready  to  connect  to  A.C.  line  and  D.C.  load  .  .  com¬ 
pact  —  requires  minimum  floor  space. 

Dependability  and  long  life  factors  are: 

•  Filament  and  plate  transformers  immersed  in  Askarel  provide 

increased  cooling  and  insulation. 

•  Special  winding  and  insulation  arrangements  to  withstand  im¬ 

pulse  surges. 

•  Vacuum  filling  removes  all  moisture 

•  Connected  for  out  of  phase  filament  operation  to  prolong  tube  Ufe. 
Independent  bushing  for  plate  and  filament  A.C.  source. 

Fireproof  vaults  are  not  required  with  Askarel . . .  Output  voltages  avail-  j 
able  to  20  K.V'.D.C.  . . .  Companion  filter  chokes  obtainable  in  suitable  j 
ranges. 


-all  your  large  or  high  voltage  magnetic  equipment  can  now 
be  supplied  and  co-ordinated  by  OHl  DlPENDABLi  SOURCE 

Magnatran  is  operated  by  personnel  having  unusual  and  outstanding  knowledge  in  the 
transformer  engineering  and  manufacturing  field.  Thus  Magnatran,  a  new  name,  is 
backed  by  reputation  and  experience  requiring  little  further  introduction  to  the  industry. 

^  A  partial  list  of  Magnatran  quality  products  is  shown 
j  below.  Submit  your  requirements  for  our  informa* 

J  j  j  tional  details. 

(  1  air. ..OIL. ..ASKAREL 

I  I  MAGNATRAN  PRODUCTS 

II  B  V  I  PiQt*  Transformers .  Filament  Transformers 

I  S  K  I  I  Filter  Reactors  .  Modulation  Transformers 

M  91  H  k  Distribution  Transformers 

H  A  ^  Pulse  Transformers  .  Testing  Transformers 

A.kor.ii««^^d^^iBi^  Precipitation  Transformers 

3.piiaM  Plot.  Tran.-  General  Purpose  Transformers  OiiimnwrMd 

foriMr.  Akotor  Drivan  Top  Hi*Voltage  POWer  Rectifiers  ^xlolion 

Chongar  50,000  Volf  T.«f  ^ * - 


A»ker«(  I 

^  lmm*rMd|{ 
Eiltar  lUoctor  ^  t 
50,000  VQKTtit: 


Modvlotiofi 

Trontformar 


COMPACT  . . .  DEPENDABLE 


UNITIZED  RECTIFIERS 
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j^NAME”  SYNONYMOUS  WITH  EXPERIENCE 

MAGNATRAN  INCORPORATED 

TRANSFORMERS  AND  ELECTRICAL  EQUIPMENT 
wAirm  OARiiCK,  J*.,  enrsioiNT 
246  SCHUYLER  AVE.,  KEARNY,  NEW  JERSEY 


MODEL  J31E-23 

TsjLBAOS.lO" 


NEW  PRODUCTS  (continued) 

load  30  V  d-c;  10  amperes  induc¬ 
tive  load  30  V  d-c;  25  amperes 
resistive  load  30  v  d-c;  1.0  ampere 
!  a-c  for  any  type  of  load,  125  v  a-c. 


(3)*e(  1381-33  NC  3  TAP, 
j?  DCEP  eOUALLY  SPACCO 
ASSHOmt  0*11500  DIA. 


Here,  designed  into  one  small  frame,  is  a  variable  frequency 
capacitor  motor  capable  of  operating  at  dual  frequency  ranges 
of  50/60  cycles  or  360/ 1600  cycles.  Another  oustanding  EAD 
engineering  achievement .  . ,  one  motor  that  does  the  work  of  two! 

SPECIFICATIONS 

Continuous  duty  •  single  phase  •  115  volts  AC  •  Ambient 
temperatures:  — 55°C  to  +85°C  •  Weight:  1  lb.,  1  oz.  •  Meets 
military  specifications  for  humidity,  salt,  shock,  vibration  and 
tropicalization. 

Applications:  Airborne  equipment  (fans,  blowers,  pumps  and 
other  suitable  uses.) 


Solving  special  problems  is  routine  at  EAD. 

If  your  problem  involves  rotating  electrical  equipment, 
bring  it  to  EAD.  Our  completely  staffed  organization  will 
modify  one  of  our  standard  units  or  designs  and  produce 
a  special  unit  to  meet  your  most  exacting  requirements. 


EASTERN  AIR  DEVICES,  INC. 

StS  DEAN  STREET,  BROOKLYN  17.  NEW  YORK 


TV  Pirlure-Tube 
Test  .4<Iapler 

Electronic  Instrument  Co.,  Inc., 
84  Withers  St.,  Brooklyn  11,  N.  Y., 
has  released  the  new  model  CRA 
television  picture-tube  test  adapter. 
Carefully  designed  for  accuracy 
and  .safety,  it  gives  a  quantitative 
measurement  of  cathode  emission, 
and  tests  for  filament  continuity 
and  interelement  shorts.  It  comes 
complete  with  standard  r2-pin  tv 
tube  socket,  octal  plug-in  connector 
and  features  an  extra  long  4-ft 
cable  that  enables  the  picture  tube 
to  remain  in  the  set  while  testing. 


Four-Channel  Swileli 

Radio  Merchandise  Sales,  Inc., 
1165  Southern  Blvd.,  New  York  .59, 
N.  Y.  Model  4CS  four-channel 
switch  will  switch  four  antennas 
into  one  receiver,  or  will  operate 
any  one  of  four  receivers  from  a 
single  antenna.  The  unit  is  engi¬ 
neered  to  reduce  the  coupling  effect 
between  the  antenna  in  use  and 
those  that  are  idle — an  effect  that 
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or  LITTLE 


any^yquantity  and  any  size 


For  users  operating  on  government  schedules,  Arnold  is  now  produ<> 
ing  C-Cores  wound  from  Vi.  'A.  1.  2,  4  and  12-mil  Silectron  strip. 
The  ultra-thin  oriented  silicon  steel  strip  is  rolled  to  exacting  tolet- 
ances  in  our  own  plant  on  precision  cold-reducing  equipment  of  the 
most  modern  type.  Winding  of  cores,  processing  of  butt  joints,  etc 
are  carefully  controlled,  assuring  the  lowest  possible  core  losses,  and 
freedom  from  short-circuiting  of  the  laminations. 

We  can  offer  prompt  delivery  in  production  quantities — anc/  size  k 
no  object,  Jrom  a  fraction  of  an  ounce  to  C-Cores  of  200  pounds  or  more. 
Rigid  standard  tests — and  special  electrical  tests  where  required — give 
you  assurance  of  the  highest  quality  in  all  gauges.  *  Your  inquiries 
are  invited. 


'The  Arwou)  Engineering  r.oMPANY 

SUBSIDIARY  OF  AllEGHENY  lUDlUM  STEEL  CORPORATION 

yi? 

General  Offi^  &  Plant:  Marengo,  Illinois 
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NEW  STEVENS  THERMOSTAT 


generally  has  been  considered  one 
of  the  drawbacks  in  the  use  of  con¬ 
ventional  types  of  switches. 


High-Frequency  Counters 

Decade  Instrument  Co.,  Caldwell. 
N.  J.  Frequency  counting  in  higher 
ranges,  with  equal  precision,  is  now 
possible  with  Decaviders.  No  addi¬ 
tional  signal  level  is  required  and 
there  is  no  loss  of  accuracy.  De¬ 
caviders  are  connected  in  series 
with  the  input  of  standard  fre¬ 
quency  counters.  Standard  counter 
ranges  of  up  to  10  me,  up  to  1  me 
and  up  to  100  kc  can  be  extended  by 
several  Decavider  models  respec¬ 
tively  to:  10  to  20  me,  10  me  to  100 
me,  1  me  to  10  me  and  100  kc  to  1 
me.  The  last  three  have  9  ranges. 
Decaviders  also  respond  to  transient 
waveforms,  providing  the  spectrum 
is  within  the  pass  band  of  the  De¬ 
cavider  amplifier  and  within  the 
ranges  listed  above. 


•  close  temperaturo  control 

•  clean  make  and  break 

•  fast  response 


ICompaaly  designed  for  use  in 
communications  equipment,  elec¬ 
tronic  devices  and  apparatus  de¬ 
manding  a  high  degree  of  tempera¬ 
ture  subility,  Stevens  Type  C* 
thermostats  feature  an  electrically 
independent  bi-metal  that  responds 
only  to  heat  from  controlled  device. 

Typical  temperature  curve  at  left 
shows  how  this  construnion  com¬ 
pletely  eliminates  artificial  cycling 
or  life-shortening  "jitters.”  Current 
flows  readily  through  stainless  steel 
or  alloy  contaa  spring  . . .  does  not 
pass  through  high  resistance  bi¬ 
metal.  Contacts  open  only  when  bi-metal  overcomes 
spring  pressure  and  friction  of  bi-metal  strip  against 
contact  spring  surface — for  a  clean,  positive  break. 
Components  are  perma-  contact  spring 

,  .  j  j.  Bl-METAt  STRIP  / 


contacts 


Toroidal  Power  Transformer 

Millivac  Instrument  Corp.,  444 
Second  St.,  Schenectady  6,  N.  Y.  has 
introduced  a  new  toroidal  power 
transformer  that  eliminates  hum 
pickup  in  audio  amplifiers.  Trans¬ 
former  MT-1001  replaces  ordinary 


manofpeturiug  eempaay,  lae. 

MANSPIOO,  OHIO 
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VARI  AN 


GNA 


IN  LABORATORIES  throughout  the  electronic  field,  the  Varian  X-13 
Klystron  is  widely  used  as  a  general-purpose  x-band  signal 
source.  In  the  typical  setup  above  (checking  load  reflection), 
note  the  compactness,  the  convenience  of  connection,  and  the 
way  the  tube  bolts  directly  to  the  waveguide. 

OUTPUT  POWER  typically  reaches  half  a  watt  at  center  frequenc\' 
and  exceeds  150  milliwatts  over  the  full  frequency  range  8.2  to 
12.4  kmc.  The  X-13  exhibits  extremely  low  microphonic  levels 
and  operates  directly  into  matched  waveguide.  Tuning  is  done 
with  a  single  control.  The  tube  is  air  cooled  and  has  clearance 
dimensions  of  4^2  by  2>/^  by  2Vs  in.,  weight  of  only  6  oz. 

Typical  Power  Output  -  Varian  X-13  Klystron 
(Beam  Voltage.  5(X)  v) 


OTHER  VARIAN  KLYSTRONS  extend  and  expand  the  functions  of  the 
X-13.  An  extensive  line  of  tubes  with  designs  based  on  that  of 
the  X-13  offers  a  wide  selection  of  output  powers,  types  of  tun¬ 
ing  devices  and  terminations,  as  well  as  capabilities  for  with¬ 
standing  vibration  and  shock  ranging  far  beyond  30  times 
gravity. 

SEND  FOR  DATA  on  these  or  other  klystrons  from  the  extensive  Varian 
line,  many  of  which  are  necessarily  unpublicized.  You  are  in¬ 
vited  to  submit  your  microwave  problems  to  the  Varian  applica- 
*  tion-engineering  group  for  recommendations. 


VARIAN  associates 

990  VARIAN  STREH  SAN  CARLOS  1,  ULIFORNU 


■  $0  R  E 


j  Varian  X-13 
I  reflex  klystron  ' 

[ 

!  . . .  8.2-12.4  kmc 

I 

I  . . .  150-500  mw 
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NEW  PRODUCTS  (continued)- 

power  transformers  in  high  gain 
amplifiers  where  an  absolute  mini¬ 
mum  of  hum  pickup  through  mag¬ 
netic  field  radiation  is  desired.  It 
is  precision  wound  on  a  ring  core 
without  air  gaps  and  radiates  less 
than  0.01  gauss  at  5  in.  from  its 
surface.  Fy  parallel  or  series  con¬ 
nection  and  doubler  or  tripler  cir¬ 
cuits  the  following  d-c  voltages  for 
plate  supply  may  be  obtained :  350. 
700,  1,200  and  1,800.  The  trans¬ 
former  has  2  separate  heater  wind¬ 
ings  which  are  rated  6.3  v  and  l-.'V 
amperes. 


GYRO  LOOKING  FOR 
NEW  WORLDS  TO  CONQUER 


W'f're  mighty  happy  with  the  per¬ 
formance  of  our  Cageable  Vertical 
Gyro  as  an  autopilot  component 
in  lighters  and  guided  missiles  — 
and  in  radar  stabilization  systems. 

But  we  feel  that  this  gyro — which 
can  be  caged  in  under  ten  seconds, 
uncaged  in  onlythree  seconds— has 
a  lot  of  undeveloped  possibilities. 

Some  of  them  we  know.  But  you 
may  have  problems  and  applica¬ 
tions  of  which  we  are  not  aware. 

St)  if  you  get  any  ideas  after 
you've  looked  over  the  specs  be¬ 
low,  drop  us  a  line. 


And  remember,  here  at  Honeywell 
we’re  specialists  in  gyros,  have 
become  one  of  the  leaders  in  the 
field.  Our  gyro  “  family  ”—  which 
includes  other  vertical,  rate  and  the 
extremely  sensitive  Hermetic  In¬ 
tegrating  Gyros  — is  now  available 
to  manufacturers  who  require  pre¬ 
cision  performance. 

If  you’d  like  to  know  more 
about  any  of  the  products  in  our 
gyro  line,  we’d  be  pleased  to  send 
details.  The  address  is  Honeywell 
Aero  Division,  Dept.  401  (E), 
Minneapolis  13,  Minnesota. 


Siiiull  Torque  ^lotor 

Midwestern  Geophysical  Labo¬ 
ratory,  Tul.sa,  Oklahoma.  The 
model  9,  a  .small  and  powerful 
torque  motor,  i.s  a  precision  linear 
actuator  primarily  designed  to 
stroke  pistons  in  hydraulic  servo¬ 
valves.  However,  it  is  being  utilized 
in  many  engineering  fields  as  a 
basic  transducer  to  convert  a  few 
watts  of  power  from  an  electronic 
amplifier  to  a  linear  mechanical 
motion  with  considerable  force. 
Specifications  are:  midposition 
force,  9.5  lb;  stroke,  ±  0.015  in.; 
weight,  19  oz;  no-load  natural  fre¬ 
quency,  425  cps;  coil  resistance, 
3,400  ohms  each;  and  balance  cur¬ 
rent,  20  ma. 


Cageable  Vertical  Gyro  JG  7044A  Specifications 

ir  Requirements:  Gyro  motor;  Erection  motors:  5  watts  (each).  Cag- 
rolts,  400  cps  i  10%,  single-phase.  ing  operation:  12  watts  (operating); 
ion  motors;  30  volts,  400  cps.  6  watts  (standby), 
e-phase  Caging  circuit;  28  volts  dc.  Sp„j.  22.000  rpm.  (minimum). 

}f  lood:  Gyro  motor:  ^0  watts  max.  Angular  Momentum:  -4.7^  x  10* 
ring);  20  watts  max.  (running).  gin-cm^  sec. 

Roll  Axis  Freedom:  360^. 

Pitch  Axis  Freedom:  _L  85°. 

^^1^^  Coging  Time:  10  seconds,  (max.). 

Gyro  Run-down  Time:  8  min.  (min.). 
Erection  Rote:  2°  to  6°  per  minute 
(factory  adjustment). 

Drift  Rote:  30°  per  hour  (maximum). 
Accuracy:  0.15'  of  true  each 

l/l 3°  each  axis. 

Environment:  Designed  to  meet  AAF 


WW  rs/IINNEAPOLIS  «« 

Honeywell 

(ill  (>t^auJSaL 


.Siibniiniaturp  Shield 

The  Stayer  Co.,  Inc.,  Bay  Shore. 
Long  I.sland,  N.  Y.,  has  introduced 
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'We  want  speed  at  any  price 

.yet  we  use  the  cheapest  air  service  !** 

—Richard  E.  Crowe ,  President,  Glohe  lUeitrotype  Company 


VC'e'vc  tested  other  air  services.  Air 
Express  is  consistently  faster  and  more 
dependable.  AND  COSTS  I.ESS!*On 
most  of  our  shipments.  Air  Express 
rates  are  the  lou  est.  by  a  few  cents  to 
several  dollars.  Those  differences  add 
up  to  thousands  of  dollars  in  a  year’s 
shipping. 

"I  would  advise  anyone  who  is  con¬ 
fused  about  shipping  claims  to  test  Air 
Express  and  keep  a  record  of  results.  It 
convinced  us.” 


■'\X'e  ship  electrotypes  to  publications 
all  over  the  country— from  SO  to  SOO  in 
a  single  day.  That's  a  lot  of  deadlines! 

'■'X'e've  made  it  a  rule  to  specify  Air 
Express. 

When  Air  Express  started  in  1927, 
we  were  among  its  first  customers. 
We’ve  used  it  ever  since.  And.  in  all 
that  time,  we've  NEVER  HAD  ONE 
SINGLE  KICK  on  an  Air  Express 
shipment !  That’s  quite  a  record,  and 
I've  checked  it  with  our  people  here. 


GETS  THERE  FIRST 

Division  of  Railway  Express  Agency 
1952  —  onr  25th  year  of  service 
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there’s  nothing  TOUGHER 
THAN  CHICAGO  "Sealed-in  Stee/’’ CONSTRUCTION 


CHICAGO  TRANSFORMER 


DIVISION  Of  CSSfX  Win  COtPOtAflON 


inside  this  package  on  year  Jobber’s  shelf 


(contiRwed) 


the  Sub-Mini-Shield,  a  combination 
shield,  clip  and  mount.  Heat  is  ef¬ 
fectively  dissipated  through  an 
aluminum  wrap-around  shield.  Tube 
diameters  from  a  minimum  0.366- 
in.  diameter  to  a  maximum  0.400-in. 
diameter  are  held  securely  since  the 
shield  is  of  the  overlap  type,  thus 
allowing  for  close  contact  between 
tube  and  shield.  The  shield  mount, 
made  of  spring  brass  or  phosphor 
bronze  as  an  alternate  material, 
serves  to  clamp  the  .shield  firmly  to 
insure  good  contact  between  tube 
and  socket  under  severe  conditions 
of  vibration.  Minimum  mounting 
center  distances  between  mounts  is 
■ft  in.  Shield  lengths  are  obtainable 
for  tube  types  T3-1,  T3-2,  T3-3  and 
T3-4. 


is  the  world’s  toughest  tronsformer 


S-TYPE 

Steel  ba$< 
phenolic 
Conveni 
lolder  I 
Flonge-m 


CHiCAGo"New  Equipment”  transformers 
(available  in  3  mountings)  feature  one- 
piece  drawn-steel  cases — the  strongest, 
toughest,  best-looking  units  you  can  buy. 
The  one-piece  seamless  design,  enclosing 
an  electronically  perfect  construction,  pro¬ 
vides  the  best  possible  electrostatic  and 
magnetic  shielding,  with  complete  protec¬ 
tion  against  adverse  atmospheric  condi¬ 
tions.  For  every  application:  Power,  Bias, 
Filament,  Filter  Reactor,  Audio,  MIL-T- 
27,  Stepdown — ask  your  electronic  parts 
distributor  for  Chicago  "Sealed-in-Steel” 
Transformers — the  world’s  toughest  with 
that  extra  margin  of  dependability. 

Free  "New  Equipment”  Catalog 

(•et  the  full  details  on  Chicago's 
New  Equipment  Line — covering 
'Sealediin-Steer*  transformers  for  ^ 
every  modern  circuit  application.  W 
Write  for  your  Free  copy  of  this 
valuable  catalog  to<iay»  or  get  it  ^ 

from  your  distributor. 


H-TYPE 

Hermelic  lealing 
meets  oil  MIL«T>S7 
specs.  Steel  bose 
covet  is  deep*seai 
soldered  into  cose. 
Ceromic  bushings. 
Stud*mounted  unit 


H-V  Rectifier 

Taylor  Tubes,  Inc.,  2312  West 
Wabansia  Ave.,  Chicago  47,  Ill.,  has 
introduced  the  type  8020  high-volt¬ 
age  rectifier  tube.  It  is  rated  at  40 
kvp  inverse  or  forward  in  air,  60 
kvp  in  oil,  an  average  current  of 
100  ma,  with  instantaneous  peak- 
current  capacity  of  2  amperes.  The 
tube  construction  of  Nonex  glass 
with  standard  four-prong  base  uses 
special  oil-resisting  silicone  basing 
compound  to  eliminate  loose  bases 
caused  by  oil  immersed  operation. 
The  construction  also  features  a 
treated  tantalum  anode  for  stability 
and  long  life  and  a  filament  of  the 
thoriated  tungsten  type  to  operate 
at  5  volts,  6  amperes.  Life  expect¬ 
ancy  of  the  tube  is  over  5,000  hours 
if  operated  within  ratings.  Its 
maximum  physical  dimensions  are 


C.TVPE 

With  1  0*'  color* 
codod  loads 
brought  out  through 
fibre  board  bose 
cover.  Leod  ends 
ore  stripped  and 
tinned  for  easy 
soldering  Flange* 
mounted  unit 
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When  it’s 

i 

Electrical 
Protection  - 


Rely 

on 


BUSS 

FUSES 


for  TELEVISION  •  RADIO  •  RADAR  •  INSTRUMENTS  •  AVIONICS 


The  most  vital  quality  of  a  fuse  is  dependability,  for 
the  sole  purpose  of  a  fuse  is  to  protect  wiring  and 
equipment  far  more  costly  than  the  fuse  itself. 

If  the  fuse  cannot  he  depHsnded  upon  to  open  when 
it  should  —  but  not  before  —  it  may  become  a  hazard 
or  a  nuisance. 

To  be  sure  that  a  BUSS  fuse  will  always  operate  as 
it  should  under  service  conditions,  each  and  every 
BUSS  fuse  is  individually  tested  in  a  highly  sensitive 
electronic  device  that  automatically  discards  any  fuse 
that  is  not  correctly  calibrated,  properly  constructed 
and  right  in  all  physical  details. 

That  is  why  manufacturers  and  service  men  through¬ 
out  the  nation  have  learned  that  they  can  best  rely 
on  BUSS  Fuses. 

GOT  A  PROTECTION  PROBLEM? 

BUSS  Fuse  engineers  have  more  than  a  third  of  a 
century’s  experience  behind  them,  in  designing  and 
developing  the  right  fuses  to  meet  industry’s  ever- 
expanding  need.  Send  us  your  drawings  and  sp)ecifi- 
cations.  We’ll  be  glad  to  work  with  you. 


I  Oir  THI  FACTS  — mail  ifcu  handy  coupon  today... 

j  BUSSMANN  Mfg.  Co.  (Division  of  McGraw  Electric  Co.) 
■  University  at  Jefferson,  St.  Louis  7,  Mo. 

I  Please  send  me  bulletin  SFB  containing  complete  facts  on 
I  BUSS  small  dimension  fuses  and  fuse  holders. 


«  tOMPLETE  LIRE  OF  FRIES, 
PIRS 

A  CORFIETE  LIRE  OF  FOSE  CLIPS, 
SLOCKS  SRD  HOLOERS 


BUSSMANN  MANUFACTURING  CO^ 
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Name . 

Title . . 

Company . . . 

Addreat . . 

City  Sc  Zone.. . 

St.  Louis  7,  Missouri 

OrmtM  MtCrstf  Cbtlrk 

KLRC 

I 
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NCW  PRODUCTS 


(continued) 


8  in.  in  length  and  2  5  6  in.  in 
diameter. 


Sniull  D-C  Relay 


National  Captiva  Nvts 
of  stahleu  steel  may  be  pressed 
into  aluminum  end  certain  types 
of  brass  sheet  metal  to  provide 
integral  flush-mounted  tapped 
holes  in  a  wide  variety  of 
sizes.  Four  basic  types  have 
been  designed  for  metal 
thicknesses  of  Mi^# 

Wt'  and  !4'. 


Radio  Corp.  ok  America,  Harrison, 
N.  .1.  Type  20:U\’l  hermetically- 
sealed  miniaturized  d-c  relay  was 
designed  for  u.se  throujrhout  the 
electrical  systems  of  military  air¬ 
craft.  It  is  designed  to  meet  the  re¬ 
quirements  of  MIL-R-5757.  Weijrht 
is  only  3  oz  and  the  relay  can  be 
operated  in  any  position.  Its  6-pole, 
double-throw  con.struction  features 
palladium  contacts  rated  to  handle 
2  amperes  with  a  resi.stive  load  at 
26.5  volts  d-c  and  1  ampere  with  an 
inductive  load  at  the  same  voltajre. 
Contacts  are  arranged  in  a  break- 
bcfore-make  sequence. 


VARIABLE 

CONDENSERS 

Notional  makes  a  complete  line  of  quolity 
variable  condensers  covering  a  wide 
range  of  capodties  and  uses.  A  few 
types  are  shown. 

Type  ST  (160*^  rotation)  has  straight  line 
wove-length  plotes.  Type  SS  has  stroight- 
line  capadfy  plates.  Both  types  are 
availoble  in  single  bearing,  double 
bearing  and  split  stator  double  bearing 
models. 

Type  SE  (270^  rotation)  has  straight-line 
frtufncy  plates. 

Nationars  engineering  staff  is  available 
to  manufacturers  for  designing  condensers 
to  spedal  requirements. 

Write  for  drawings  ond  specifications. 


Voltage  Booster 

I.D.E.A.,  Inc.,  Regency  Division, 
7900  Pendleton  Pike,  Indianapolis 
26,  Ind.  To  solve  the  problem  of 
annoying  fluctuations  in  tv  picture 
size  due  to  drops  in  line  voltage, 
the  company  has  designed  a  new 
voltage  booster  which  maintains  a 
117-v  power  supply  regardless  of 


Write  tor  drairtugg 
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ONCE  A  LABORATORY  CURIOSITY  . . .  NOW  SERVING  SCIENCE 


IN  SURPRISING  WAYS  . . .  WITH  THE  HELP  OF 


Bacteria  Killer.  A  9  Kc  cnagnetostrictive  oscil¬ 
lator  used  for  sterilization  in  the  chemical  and 
pharmaceutical  industries.  The  magnetostric- 
tive  material  is  laminated  Nickel.  Made  by 
Raytheon  Manufacturing  Co.,  Waltham,  Mass. 


Like  Hertzian  waves,  Roentgen  rays,  and  radioactivity  .  .  . 
magnetostriction  was  once  just  a  physicist’s  plaything. 

Early  experimenters  noted  with  interest  the  unusual  be¬ 
havior  of  magnetized  ferromagnetic  materials  .  .  .  the  “spon¬ 
taneous”  dimensional  changes:  and  inversely,  the  permeability 
changes  when  dimensions  were  forcibly  altered. 

But  as  magnetostriction  developed  from  laboratory  demon¬ 
stration  to  practical  application,  it  was  discovered  that  few 
materials  offered  sufficiently  high  magnetostrictive  response. 
When  the  essentials  of  economy,  workability,  and  availability 
were  considered,  the  number  of  suitable  materials  was  still 
more  limited. 

Both  research  and  practice  have  now  established  Nickel  as 
a  satisfactory  solution  to  this  problem.  Nickel's  magnetostric¬ 
tive  contraction  of  approximately  thirty  piarts  per  million  is 
exceeded  only  by  a  few  special  alloys. 

Nickel  offers,  in  addition,  excellent  corrosion  resistance,  good 
resistance  to  the  destructive  effects  of  extreme  temperatures, 
plus  strength  and  hardness  equal  or  superior  to  that  of  low- 
carbon  steel.  For  special  applications,  even  greater  hardness 
can  be  obtained  in  Permanickel  through  heat  treatment,  with 
only  a  small  loss  in  mechano-magnetic  characteristics. 

Nickel  is  in  short  supply  because  of  defense  needs,  but  if 
you  are  interested  in  magnetostrictive  oscillators  . . .  either  for 
manufacture  or  application  .  .  .  INCO's  Technical  Service  De¬ 
partment  will  gladly  put  at  your  disposal  data  accumulated 
from  both  research  and  practice. 

For  your  reference  files,  write  for;  “Magnetostriction”  and 
“66  Practical  Ideas  for  Metal  Problems  in  Electrical  Products.” 
The  International  Nickel  Company,  Inc.,  67  Wall  Street,  New 
York  5,  N.  Y. 


Phonograph  Pick-Up:  The  magnetostrictive 
unit  in  this  device  is  a  20-inU-NickeI.wire_which 
is  stretclied  between  the  poles  of  a  horseshoe 
magnet.  Variations  in  torsion  caused  by  deflec¬ 
tions  of  the  needle  produce  flux  variations  in 
two  pick-up  coils  that  are  wound  around  the 
stretched  Nickel  wire. 


A  FEW  OF  MANY  APPLICATIONS  FOR  MAGNETOSTRICTIVE  EQUIPMENT 

•  "Sonar"  and  related  devices  for  •  Acceleration  of  chemical  reactions 

detecting  submarines  and  ships.  and  cavitation  effects. 

•  Raytheon's  "Fathometer",  for  •  Strain  gages. 

determining  depth  of  waters;  Vibration  and  engine  detonation, 

locating  schools  of  fish.  ^ 

•  Electrical  filters,  such  as  band  pass  *  Phonograph  pick  ups. 

filters  for  radio  receiving  sets.  •  Frequency  control  of  oscillators 

•  Homogenization  and  operating  below  1 00  Kc. 

sterilization  of  milk.  •  Dust  and  smoke  precipitation. 


MONEL®  •  "r*®  MONEL  •  MONEL  •  MONEL 

“S"®  MONEL  •  NICKEL  •  LOW  CARBON  NICKEL  •  OURANICKEL® 
INCONEL®  •  INCONEL  "X"®  •  INCOLOY  •  NIMONICS^  •  PERMANICKEL® 
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NEW  PRODUCTS 
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riw^ton 


line  voltaKe  variations  from  90  to 
130  V.  The  VB-1  booster  can  also 
be  used  to  get  peak  performance 
from  any  electrical  device  drawing 
350  w  or  less.  Since  it  is  an  auto¬ 
matic  transformer  with  tapped 
primary,  it  can  be  used  with  equal 
efficiency  in  high-voltage  areas  to 
decrease  line  voltage. 


Switch'®* 


is  a  roal  N|ia«*o  Navor 

nooo  Designed  for  MlL-S-6745 


uses 


-  I'hi^  >liir<ls  little  I'lttOO  Hetherin^lsin 

0J¥''£- ■  .  '‘Hitch  re<liice>i  ^ize  and  Height  approximately 

259^  by  eompariJ'ioii  nitli  reetall^llla^  ^Hilehe»». 
Keatiireti  include  exceptionally  po9>itive4’am>roller  '»nap  action; 
efTeetive  contact  wipe:  maximum  protection  against  c«>ntact 
Hear  or  arcinfc  damage  and  ^lron^  lever  operating  acti«>ii. 
Only  lonp  x  ^4"  diameter.  Mieij:h*»  I  oiiiiee. 

^  rile  for  Riillelin  S- 1. 


Twin-Heacleil  Wire  Stripper 

The  Eraser  Co.,  Inc.,  110  S.  State 
St.,  Syracuse  2,  N.  Y.  Model  l)-8 
twin-head  stripper  uses  proper 
wheel  grades  and  settings  for  high- 
production  stripping  of  leads  of  two 
different  gages.  The  space  regula¬ 
tor  screw  (at  front  of  head)  adjusts 
the  minimum  spacing  to  the  bare 
diameter  of  the  wire  and  prevents 
damage  to  the  wire.  A  pressure 
regulator  (on  top  of  head)  permits 
stripping  all  the  wires  in  the  lead 
with  one  pass.  The  stripper  shown 
is  equipped  with  a  single  wheel 
and  stripper  blade  for  stripping 
close  to  the  coil.  Two-wheel  heads 
are  also  available.  The  wheels  are 
.specially  engineered  for  the  exact 
type  and  gage  of  wire  being 
stripped. 


II II I (|  11  e  II  c I h e r i  II  ^t (Ml 

aircraft  seal  lifchl  eonlrul. 
Series  JIflO  *'piiss|i> 
pii^h**  !»wileli  ulili7.e?s  a 
lesifEti  operated  by  a  po^^tive  es(*apemenl* 
'tion  and  is  readily  adaptable  to  many  uses, 
‘witeh  is  a  rotary  action  unit  with  indicator 
perale  on  either  28  v.d.c.  or  115  v.a.c.  Mt 
ted  20  amperes  resistive. 


H€TH€IUHGT0t/ 

SWITCHES 


fINE  PUSH. BUTTON  ANO  SNAP  ACTION  TYPES 
PANEl  indicator  lights 
SWITCH-INDICATOR  LIGHT  COMBINATIONS 
AIRCRAFT  AND  ELECTRICAL  EQUIPMENT  ASSEMBLIES 


Crystal  Calibrated  Standard 

The  Hickok  Electrical  Instru¬ 
ment  Co.,  10514  Dupont  Ave., 
Cleveland  8,  Ohio.  Model  680  r-f 
marker  and  crystal  calibrator  is 
designed  for  use  in  the  shop,  labors- 


W#»t  C«o*l  Division:  8541  W.  WosKinglon  ilv^.,  Cwivor  CHy,  ColH. 
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WORKSHOP... 

iXq  'y^M  UHf 


the  ultimate 


SIMPLICITY 

RU6GE0NESS 

R  E  L  I  A  B  I  L  ITY 


Simplicity— because  the  radiating  and  structural  portions 
are  coincidental.  Cross  sectional  view  at  lower  left 
clearly  illustrates  its  clean  cut  revolutionary  design. 

Ruggedness  &  Reliability— come  from  complete  elimina¬ 
tion  of  small,  delicate  connectors  and  breakable 
insulators.  Antenna  breakdowns  are  virtually  im¬ 
possible. 

High  Gain  of  1 1  db  over  a  tuned  dipole  for  the  12  wave¬ 
length  model.  Power  gain  of  14. 

Perfect  Circularity— maximum  variations  of  less  than  0.5 
db  from  mean  value  in  horizontal  pattern. 

Vertical  Pattern  .  .  .  4.2°  .  .  .  VSWR  less  than  1.1  to  1  with 
best  match  at  video  carrier  frequency  .  .  .  will  han¬ 
dle  50  KW  power . .  .  and  a  host  of  other  features. 


This  is  only  part  of  the  story  on  this  new  develop¬ 
ment.  Specifications  indicate  its  unusually  high 
performance  and  operating  dependability.  Write 
or  call  for  complete  information. 

^Cross-sectional  view  showing  the  four  vertical 
tubes  that  form  the  radiating  system.  These  tubes 
are  actually  slots  and  are  further  subdivided  into 
resonant  sections.  They  are  fed  by  a  single  vertical 
inner  conductor. 


Patent  Pendin9. 
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WORKSHOP  ASSOCIATES  DIVISION 

THE  GABRIEL  COMPANY 

Endicott  Street  •  Norwood,  Mass. 

OESIGNECS  AND  M ANUF AC1URERS  OF  A 

.  COMRIETE  LINE  OF  MICROWAVE  ANTENNAS 

V 


on  fundamentals,  and  to  Sfi8  me  on 
harmonics. 


Lord 

Bonded-Silicone 

Parts 


As  the  result  of  several  years  of  investigation  andi 
research.  Lord  engineers  have  developed  successful 
techniques  for  bonding  silicone  to  metal.  This  extends 
the  advantages  of  bonded  rubber  into  the  wider  tem¬ 
perature  range  from  — 100®  to  +500®F. 

A  number  of  Lord  Vibration-Control  Mountings  are 
available  with  silicone  elastomers,  and  new  designs  are 
being  engineered  to  take  full  advantage  of  the  properties 
of  this  new  material. 

You  can  solve  many  product  problems  with  Lord 
bonded-silicone  parts  which  are  used  to  isolate  vibration 
and  reduce  operating  noise,  and  protect  parts  from 
excessive  stresses. 

20th  Nationol  Exposition  of  Power  and  Mechanicol  Enpineerinq 
Grand  Central  Palace,  N.  Y.,  Booth  No.  S58  December  1-6  1952 

The  easiest  way  to  get  the  Ml  story  of  the  advan¬ 
tages  of  LotD  Bondid  SiiicoNis  is  to  write  or  call  . .  . 


Decimal  Counting  Unitsi 

Berkeley  Scientific  Corp.,  2200 
Wriitht  Ave.,  Richmond,  Calif.,  ha.'^ 
available  a  line  of  decimal  counting 
unit.s  that  are  plug-in  type,  direct- 
reading,  electronic  counters  capable 
of  operating  at  speeds  up  to  1,000,- 
000  counts  per  second  and  resolving 
paired  pulses  separated  by  as  little 
as  0.8  uisec.  The  decimal  counting 
unit  counts  from  0  to  9  and  pre.sents 
an  illuminated  numerical  reading 
on  the  front  panel.  No  interpola¬ 
tion  is  necessary.  The  tenth  pulse 
resets  the  counter  to  0  and  simul- 
taneou.sly  generates  one  pulse, 
which  may  be  applied  to  the  input 
of  a  following  counter  or  other 
device.  Reset  to  0  of  one  or  more 
units  is  accomplished  by  momen¬ 
tarily  opening  the  grid  return  cir¬ 
cuit.  The  units  may  be  connected 
in  cascade  indefinitely  to  create  an 
electronic  counter  or  scaler  having 
any  desired  number  of  decimal 
places. 


^  tURtANK.  CALIFORNIA  CHICAGO  1 1.  ILLINOIS 
S  loe  B.  Hartley  Robert  T.  Daily 

“  Georqe  E.  Behimer  Kenneth  L.  Hanson 

233  South  Third  Street  Perry  C.  Goodspeed.  Ir. 
Rockwell  9  21S1  520  N.  Michigan  Ave. 

CHarleston  6  7461  Michigan  2-6010 

DAYTON  2,  OHIO  DETROIT  7,  MICHIGAN 

W.  Webster  Dalton  Everett  C.  Vallin 

239  Lalayette  Street  7310  Woodward  Ave. 

Michigan  8871  TRinity  5-8239 

PHILADELPHIA  7,  PENNSYLVANIA 
Georqe  P.  Harrington 
725  Widener  Building 
_  LOcust  4  0147  _ 


DALLAS,  TEXAS 
Bruce  O.  Todd 
1613  Tower  Petroleum 
Building 
PRospect  7996 

NEW  YORK  16,  NEW  YORK 

Vincent  Ellis 
Jack  M.  Weaver 
280  Madison  Avenue 
Murray  Hill  5-4477 

ERIE,  PENNSYLVANIA 

Paul  E.  Dailey 

Harry  C.  Sapper 

1635  West  12th  Street  ^ 


LORD  MANUFACTURING  COMPANY  •  ERIE,  PA. 


HiADQUARTERS  FOR 

VIBRATION  CONTROL  MOUNTINGS 
.  .  .  BONDED  RUBBER  PARTS 


ReoonI  Mt-usuremenlFi 

Telecom  PITTING  Corp.,  Burbank, 
Calif.  Faster,  more  accurate  meas- 
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THIS 

ELECTRONIC  NOSE 
SNIFFS  OUT 
LEAKS 


Starting  electronic  nose  on 
its  way.  It  is  pulled  from  pole 
to  pole  by  line  extending 
toward  the  ground.  Previously 
workmen  had  to  paint  the 
cable  with  soap  solution,  so  bubbles 
would  disclose  leaks. 


For  test,  the  cable  is  cleared  of  pro¬ 
tective  nitrogen  or  air,  and  filled 
with  Freon  gas  Case  at  left  collects 
escaping  gas  which  operates  Freon- 
sensitive  detector  underneath.  At 
points  where  Freon  escapes  through 
sheath  cracks,  the  box  at  right — a 
combined  control  unit  and  power 
supply— rings  a  bell.  Workmen  mark 
the  point  of  leak  for  later  repair. 


Aftf.R  years  of  l>iifTetin»  liy  the  winil,  even 
tou^h  telephone  cable  sometimes  shows  its  awe.  Here 
and  there  the  lead  sheath  may  crack  from  fatigue  or 
wear  through  at  support  (wiints.  Before  moisture  can 
enter  to  damage  vital  insulation,  leaks  must  he  located 
and  sealed. 

To  s|)eed  detection.  Hell  Laboratories  scientists 
constructed  an  electronic  nose  which  sniffs  out  the  leaks. 
I'sing  an  electrically  operated  element  developed  hy  the 


(General  Electric  Company,  the  device  tietects  leaks  of 
as  little  as  1  IW)  cubic  foot  per  day.  Sheath  inspection 
can  be  stepped  up  to  120  feet  per  minute. 

Thus  Bell  scientists  add  findings  in  other  fields  to 
their  own  original  research  in  ways  to  make  your  tele¬ 
phone  system  serve  you  better.  On  the  other  hand  their 
discoveries  are  often  used  by  other  industries.  Sharing 
of  scientific  information  adds  greatly  to  the  over-all 
scientific  and  technological  strength  of  .America. 


BELL  TELEPHONE  LABORATORIES 

Improving  fmlophono  sorvico  for  Arrorico  providoi  corevrs  for  eroofVo  r*on  in  jciorf.'^c  ond  lochnicol  fttiHi 


I 
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Sold 

Righl 

0^1 


We  re  sorry,  but  we  think  it’s  only  fair  to  tell 

possible  new  customers  our  Standing  Room  Only 
sign  must  be  changed  to  Sold  Right  Out! 

The  design  and  production  facihties  of  our 
microwave  department  are  now  taken  over  by 
the  increasing  requirements  of  our  present 
customers.  Because  of  our  responsibility  to  them, 
this  situation  may  continue  quite  a  while. 

We  are  sorry  to  say  this  because  we  enjoy 
making  new  friends.  But  we  feel  that  we  should 
tell  those  who  might  be  interested  in  our 
engineering  and  manufacturing  facilities,  that 
for  some  time  we  may  not  be  able  to  serve  them. 

Any  change  in  the  situation  will  be  announced 
in  this  publication. 


L.  H.  TERPENING  COMPANY 

DESIGN  •  RESEARCH  •  PRODUCTION 

Microwave  Transmission  Lines  anci  Associated  Components 
16  West  61st  St.  •  New  York  72.  N.  Y.  •  Circle  6-4760 


urement.s  of  film  and  o.scillograph 
records  are  now  possible  with  the 
development  of  the  Universal  Tele¬ 
reader.  The  unit  measures  records 
ranging  from  16  and  35-mm  film  to 
12-in.  oscillograph  paper  up  to  100 
i  ft  in  length.  It  can  handle  either 
translucent  or  opaque  records. 
Three  interchangeable  projection 
I  lenses  are  provided  with  the  Tele- 
I  reader  to  permit  record  magnifica- 
I  tion  of  2X,  4X  and  IIX,  depending 
!  on  the  need.  When  used  with  com¬ 
panion  instruments  such  as  the 
‘  Telecordex  and  a  summary  punch, 
the  Telereader  can  print  its  meas- 
:  urements  in  decimal  form  on  a  type- 
1  writer  supplied  with  the  Telecordex. 
!  as  well  as  recording  such  informa- 
^  tion  into  punched  cards. 


Magnetic  Tape  Recorder 

Ectro,  Inc.,  Delaware,  Ohio.  The 
Parlo-Tape  is  a  completely  portable, 
two-speed  tape  recorder  operating 
from  self-contained  batteries.  Re¬ 
cordings  can  be  started  instantly 
by  turning  the  knob  to  Record 
position,  or  played  back  by  turning 
the  knob  to  LISTEN  position.  Its 
automatic  volume  control  feature 
provides  for  a  stable  recording  level 
at  various  distances  from  the  mi¬ 
crophone.  The  3J-in.-per-second 
tape  speed  is  for  general  use,  and 
at  this  speed  the  recording  time 
on  5-in.  600-ft  reel  will  be  30 
minutes.  By  reversing  the  reels  on 
the  reel  spindles  an  additional  30 
'  minutes  of  recording  time  can  be 
I  added  to  the  same  tape,  a  total  of 
I  one  hour  recording  on  one  5-in.  reel 
I  of  tape.  The  7J-in.  speed  allows  a 
total  of  i  hr  recording  on  the  5-iii. 
reel  at  maximum  fidelity  and  full 
frequency  range.  All  or  part  of  the 
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TRAN'COR  3X'0  doubles  transformer  capacity 

U 


In  Delft,  Holland,  on  x-ray  machine  manufac¬ 
turer  recently  increased  the  rating  of  this 
portable  x-ray  unit  100  per  cent  without  in¬ 
creasing  its  weight.  He  did  it  by  changing 
transformer  core  material  from  the  equivalent 
of  AISI  Hot-Rolled  Type  M-14  to  Armco 
Tran-Cor  3X-0.  Machine  rating  increased 
from  600  volt-amperes  to  1 200  volt-amperes. 

CAPACITY  LIMITED  BY  WEIGHT 

As  long  as  this  manufacturer  was  limited  to 
the  old  magnetic  material  there  was  no  way 
to  raise  machine  capacity  without  increasing 
transformer  weight.  A  heavier  transformer 
would  mean  a  heavier  unit— too  difficult  for 
women  operators  to  push  around.  Armco 
Tran-Cor  3X-0  with  its  advanced  magnetic 
properties  solved  the  problem. 

Perhaps  you  would  like  to  decrease  trans¬ 
former  weight,  increase  capacity,  or  maybe 
design  for  a  combination  of  these  benefits. 
If  so,  write  for  the  booklet,  "Armco  Oriented 
Electrical  Steels."  It  has  complete  design  data 
on  the  1 4  mil  thick  Armco  Tran-Cor  3X-0  and 
2X-0,  suitable  far  wound  or  stamped  lamina¬ 
tions.  For  wound  cores  only,  ask  abaut  Armco 
Tran-Cor  4W-0  and  3W-0  in  1 2  mil  thickness. 


ABMCB 
►^^0  STEEL 

\y  CORPORATION 


r  wi 

ithout 

1 

• 

4512  CURTIS  STREET,  MIOOIETOWN,  OHIO  •  PLANTS 
AND  SALES  OFFICES  FROM  COAST  TO  COAST  •  EX¬ 
PORT:  THE  ARMCO  INTERNATIONAL  CORPORATION 
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NEW  PRODUCTS  (continued) 

tape  can  be  erased  right  on  the  ma¬ 
chine  and  reused  again  and  again. 


We  might  display  their  like  at  MILO.  Our  men  know 
components!  Recognize  them  because  they  have  used 
them.  Know  the  lines  hy  name,  catalog  number,  purpose, 
JAN-specs;  and  by  more  conventional  description.  Our 
resistor  men  won’t  “stick”  you.  We  have  the  best  makes, 
in  a  greater  variety  of  values  and  tolerances.  Our  “pot” 
men  know  A-curves  from  C-tapers— are  shaft  experts,  too. 


W  ith  our  slock  and  uur  staff  we  ourselves  could  design  and  produce 
electronic  devices.  V>'e  have  engineers,  technicians  and  skilled  work¬ 
ers  from  various  branches  of  electronics  —  now  devoted  to  making 
MILO  the  smartest  place  to  huy  components  and  test  equipment. 

We  do  not  claim  ENI.\C.  We  do  not  understand  Einstein  on  Mass 
vs.  Energy,  unless  it  means  fat  men  aren't  necessarily  lazy.  We  do 
speak  your  language  when  you  talk  of  electronic  parts. 

Save  time  and  temper  and  legal  tender,  too.  Order 
from  .MILO. 


Oisrillogrupli  Probes  , 

ScALA  Radio  Co.,  2814— 19th  St.. 
San  Francisco  10,  Calif.  The  B'.Z.  1 
signal-tracing  probe  can  be  used 
to  locate  dead  i-f  stages,  mark  ratio- 
detector  curve,  calibrate  marker 
generator,  adjust  video  amplifiers, 
check  output  of  a  sweep  generator, 
view  response  of  single  i-f  stage 
and  trace  buzz  pulse  in  sound  i-f 
strip.  It  can  also  be  u.sed  with 
vtvm.  The  unit  contains  a  demodu¬ 
lator  of  low-capacitance,  high-im¬ 
pedance  design,  u.seful  to  225  me. 
Other  models  are  the  B.Z.2  low- 
capacitance  probe,  and  the  B.Z.:?, 
a  100-to-l  voltage-divider  probe. 


Check  List  (P-X)  of  Leading  Brands  in  Stock 


South WESTER.v  Industrial  Elec¬ 
tronics  Co.,  2831  Post  Oak  Road. 
Houston  19,  Texas,  has  available  a 
new  portable  oscillator  designed  as 
a  source  of  signal  power  for  field 
use.  Model  MB-1  o.scillator  derives 
its  operating  power  entirely  from 
self-contained  batteries  and  covers 
a  frequency  range  of  2  to  20.000 


ever  see  such  signs? 


rar-M«tol 
Pefttr  S  SremStld 
rrtcition  Apporotus 
RCA 

Ra)rth«en 
Songome 
Shollcrois 
$hur«  Rroft. 


Simpion  Electric 
Solo  Electric 
Sprggue 

Stondord  Trontfermer 

Superior  Electric 

Syivortia 

Tung*  Sol 

Triplett 


Ungor  Electric 
United  Traniformer 
Word  Leonard 
Weller 

Weslinghouse 

Weston 

Xcellte 

lothers) 


FREE  CATALOG! 

Chief  Engineers,  Purchosing  Agents,  Quolified  Execu¬ 
tives!  Write  now  on  your  company  letterhead  for  MILO's 
edition  of  the  1953  Moster.  Please  address  Dept.  E-ll. 

*lf  you  hoven't  guessed:  Ovr  coy  "Primitive**  is  just  o  13AU7  in 
o  Vertical  Sweep  Generotor  with  overlooded  grids. 


Portable  OM'illator 


The  ONE  source  for  ALL  your  electronic  needs 


MILO  RADIO  &  ELECTRONICS  CORP. 

S’i^C(t0tUC4  ^Heiu4C'Uf 

200  GREENWICH  STREET,  NEW  YORK  7,  N  Y.  •  Phone  BEekman  3-2980 
Teletype  NYl-1639  .  Wire  MILO-WUX- N  Y.  •  Cable  MILOLECTRO-N.Y. 


\fi.} :  n.}  j  j  :CVi  A  :  N  n  n| 
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Let  Our  Family  of  Products  Help  Yours 


Hiii  ot  Mi«  1952  IRE  Skew  \m  Crond 

C«fi»r«l  Polo<«f  H'»  o  tortvr*  t«st.  n«B*d  w«ll  ov«r  1,000,000 
tiiiiM,  Wav«R«B  Wov*9vid«s  gov*  no  ovidonco  of  foilvro 

or  lo««  of  phytkol  or  oloctricol  preportlot. 


fcAric#>d  fo  prtmm  Titoflax  flaxiblo  ond  rigid 

Wovogvidos  or*  prodwcod  to  dio  clotoat  tolorenco*  ond  to  axocting 
tpacifkotiom.  Titaflax  mointoim  strict  guolity  control  ond  inspaction 
from  row  motarioh  to  flnishad  products. 


...  A  little  difference  in  waveguides — 
imperceptible  to  the  eye — can  jeopardize 
a  costly  investment. 

If  you  want  to  l)e  sure  of  your  electronic 
equipment,  if  you  want  to  reduce  operational  failures, 
insist  upon  Titcflex  microwave  components. 


Ma  Mfovagwida  gats  kf  tMs  daportmant  wHtiovt  o  thorough  alac* 
trkol  chack'up.  Evary  singla  TitaRax  Wovaguida  is  toggad 
bafora  shipmant  with  Ms  fast  scora  on  JAN«W>287  spacifkotions 
for  Raxibla  Wovagwidas  or  JAN*W-85A  for  rigid  Wovagwidas, 


Send  for  froo  catalog  of  uses,  properties, 
and  .specifications. 


1/ Cfitcit  productt  you  arm  inferttfod  iu. 


TITIFltX,  INC. 

U4  Av«. 


SEtMEt  MU 
SEtMlESS  Mnu  UOSE 
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WOLD 


uncompton«»‘"« 

„ode  ^„oV.»Y  o"** 

adherence  ,ance  ©* 

comp'*’*  fAo'd'*® 

punctual  ore  avail- 

oble  •«  *'** 

.375  OO. 

/  ThffO^  C«"* 


Sample*  prompllj 
•ubmitted  upon  request 

pre-produrtion, 

purposes. 

SEND  FOR  CATALOG  112  ^Hl 

COMPANY 

1410  Chestnut  Ave.,  Hillside  5,  N.  J. 

RiUttT.  Many  JaryGritMCfi  Mathi  P.  Ai*m  NriMHhCdMtAsit.  Jm  Ub  PmM 
111  Cmrd  An.  TTUW.NKlIAfl.  MMtRHl  IWIntlFtoni  CsMtllTl 

EBlOr»|t.liJ.  CHoitmil.  FiyMt^HT.  LKAi|ilK,Ci.  IMMI  Mm 


cps  in  4  decade  ranges.  An  output 
voltage  of  5.5  v  is  delivered  to  a 
2,000-ohm  load  and  the  in.strument 
has  an  internal  impedance  of  ap¬ 
proximately  400  ohms.  Distortion 
is  less  than  1  percent  in  the  audio 
spectrum  and  the  dial  is  accurate 
to  within  2  percent  of  its  indication. 
The  unit  is  equipped  with  a  switch 
that  decreases  the  battery  gajn 
when  the  full  output  is  not  re¬ 
quired,  and  thereby  increases  bat¬ 
tery  life  to  100  hours  or  more  for 
intermittent  service. 


Power  Pentode 

Radio  Corp.  ok  Amkkica,  Harri.son, 
N.  J.,  has  introduced  a  power  pen¬ 
tode  of  the  9-pin  miniature  type  for 
use  in  the  final  video-amplifier  stage 
of  tv  receivers.  The  type  6CL6  has 
very  high  transconductance,  low  in¬ 
terelectrode  capacitances  and  high 
output-current  capability.  These 
features  make  possible  the  design 
of  wide-band  video  circuits  having 
a  voltage  gain  of  40  to  45.  Providing 
high  plate  current  at  low  plate  volt¬ 
ages,  it  can  supply  sufficient  peak- 
to-peak  output  voltage  to  drive 
large  picture  tubes  with  high  effi¬ 
ciency  and  low  amplitude  distortion. 


Capacitive  Network 

Sangamo  Electric  Co.,  Marion,  Ill., 
has  developed  type  BTN  capacitor 
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Want  an  oscilloscope  camera  NOW? 


S<«^  iMOfC 


Film 


Single'from*  pKotogrophy  of  ttotienary  pot- 
torns  using  a  continuously  running  swoop. 


Sctfs  lOMf* 


Ftia  Itctr^iot 


2SinglO‘fronr>o  photography  of  singlo  tronsionts 
*  using  a  singlo  swoop. 


FILM  MOTION 
TIME  EASE 


FILM  MOTION 
AND  SCOFE  SWEEP 


5  Continuous-motion  photogrophv  omploylng 
•  combination  of  film  motion  ono  oscilloscopo 
swoop  os  o  timo  boso. 


Fairchild  Oscillo-Record  C.’anieras  are  now  available  from  stock  foi 
immediate  shipment.  With  these  units  you  can  make  permanent  photo¬ 
graphic  rec-ords  of  oscilloscoire  traces,  thereby  eliminating  possible 
errors  in  making  hand  sketches  from  memory.  In  time-saving  and  con¬ 
venience  alone,  these  cameras  will  pay  for  themselves  many  times  over. 

FAIRCHILD  OSCILLO-RECORD  CAMERA 
IS  UNUSUALLY  VERSATILE 

Users  of  the  Fairchild  Oscillo-Record  Camera  like  its  versatility.  De¬ 
signed  for  both  still  and  continuous-motion  photography  on  3.5-mm  film, 
it  records  non-recurring  phejiomena  that  are  too  rapid  for  visual  study, 
others  that  are  so  slow  that  continuitv’  is  lost,  and  the  occasions  where 
very  high-speed  transients  are 
c-ombined  with  very  slow-speed 
phenomena.  For  some  idea  of  the 
types  of  jobs  this  instrument  can 
do,  study  the  examples  at  the  left. 

Each  solves  a  particular  problem. 

Oscillo-Record  camera  users  es- 
l>ecially  like  its: 

O  CONTINUOUSLY  VARIABLE 
SPEED  CONTROL -1  in/min.  to 
3600  in/min. 

O  TOP  OF  SCOPE  MOUNTING 

that  leaves  controls  easily  acces¬ 
sible. 

•  PROVISION  FOR  3  FILM 

LENGTHS-100,  400  or  1,000  feet. 


FAIRCHILD  TAKE-UP  CASSETn  FOR  SHORT  RUNS 

Wh«r«  only  a  fow  picturot 
oro  roquirtd  for  quick  do- 
volopmont  and  study*  a  small 
Toko-up  Cassotto  is  ovail- 
oblo  os  on  occossory.  Tho 
convonionco  offordod  by  this 
unit  results  in  tho  saving  of 
considoroblo  timo  in  han¬ 
dling  short  runs  and  roducos 
61m  wastage  to  a  minimum. 
It  Is  easily  ottochod  to  tho 
top  of  tho  Comoro  by  moons 
of  on  adopter.  A  built-in 
knife  permits  short  lengths 
of  exposed  61m  (up  to  10 
feet)  to  be  cut  off  ond  re¬ 
moved  with  the  cassette  for 
developing. 


1.  Comera,  2.  periscope*  3.  electronic  speed 
control.  Accessories  Include  400-  ond  1*00(^ 
ft.  61m  nMigozines,  mogoxine  odoptor  ond 
motor*  universal  mount  for  comero  ond  peri¬ 
scope*  binocukir  split-beom  viewer. 


Complete  informition  about  applications  and  operation 
of  both  the  Fairchild  Oscillo-Record  Camera  and  the 
Faircbild-Polaroid  Oscilloscope  Camera  is  available. 
Write  today  to  Fairchild  Camera  and  Instrument  Cor¬ 
poration,  88-06  Van  Wyck  Boulevard,  Jamaica  I,  Netc 
York,  Department  120-I8A3, 


OSCILLOSCOPE  RECORDING  CRMERRS 

It 
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NEW  PRODUCTS 


(continued) 


METAL  TEXTILE  CORPORATION 


MMCE  PnilB-S 
i.*«Baoo®** 


Thormotron  built  by  Rodio  Rocoptor  Co.<  Inc 


Machint  moting  surface  to  ctosost  loltroncof. 

Costly  and  difficult!  And  the  close  fit  is  often  destroj'ed 
by  warping,  corrosion  and  normal  use. 


Install  numerous  latches,  screws,  bolts  or  other  fastenings. 

Also  costly!  And  makes  maintenance  more  difficult,  more 
time-consuming. 


network,  a  multiseition,  ntetal  eii- 
ca.sed,  hermetically  sealed  paper  di¬ 
electric  unit.  Its  multiple  sections 
can  be  internally  connected  to  pro¬ 
vide  a  selection  of  either  capacitive 
pi,  Y  or  delta  networks.  Type  BTN 
can  be  provided  with  mineral  oil, 
pentachlordiphenyl,  or  electrical 
grade  waxes  as  impregnants.  It  is 
claimed  to  be  advantageous  for  use 
in  airborne  ecpiipment  power  fre- 
<iuency  circuits  where  the  compact 
single-unit  construction  offers  space 
and  weight  saving  advantages. 


USE  METEX  ELECTRONIC  WEATHERSTRIPRING. 

The  simple,  sure,  economical  way! 

\ 

I  Made  of  resilient,  compressible  knitted  metal  wire  mesh,  METEX 
strips  and  gaskets  "close”  these  openings  just  as  a  weatherstrip 
I  "closes”  w  indow’s  and  doors. 

Because  they  are  metallic,  METEX  strips  and  gaskets  are  conduaive. 
Because  they  are  knitted,  they  are  flexible  and  resilient.  They  will 
conform  to  surface  irregularities  with  no  loss  in  shielding  efficiency. 

Close  manufaauring  control  assures  uniformity  in  the  resiliency  and 
dimensions  best  adapted  to  specific  applications. 

I  METEX  electronic  strips  and  gaskets  are  easy  to  install.  They  are  not 
I  expensive — in  fact,  they  may  well  save  more  than  their  cost  by  elimi- 
}  nating  the  need  for  many  operations  formerly  thought  necessary. 

It  will  pay  yon  to  investigate  the  production  and  perform¬ 
ance  advantages  of  METEX  Electronic  Weatherstripping.  A 
bulletin  giving  detailed  information  is  yonrs  for  the  asking 
— fust  write  on  your  company  letterhead. 


Main  Office  &  Plant,  Roselle,  New  Jersey  Canadian  Plant,  Hamilton,  Ont. 


Secondary  Standards 
of  L<»w  Capai'itanee 

MacLeod  and  Hanopol,  Inc.,  lo 
Roland  St,  Charlestown  29,  Mass. 
Convenient  means  for  calibrating 
instruments  used  for  measuring 
low  values  of  capacitance  are  now- 
available  in  the  model  388  set  of 
secondary  standards  of  low  capaci¬ 
tance.  The  .set  comprises  two  T  net¬ 
works,  three  auxiliaries  and  a  set 
of  cables  for  connecting  the  stand¬ 
ard  to  various  instruments.  The 
nominal  values  of  the  networks  are 
0.07.5  and  7. .5  awf;  the  auxiliaries 
modify  the  networks  so  that  values 
of  0.001,  0.007,5  and  0.7.5  aaf  can  be 
obtained.  All  elements  have  Q  of 
200  or  better  and  temperature  co¬ 
efficient  of  less  than  0.0,5  percent 
per  deg  C. 


High  Temperature  Coils 

Douglas-Randall,  Inc.,  102  High 
St.,  Westerly,  R.  I.  Capable  of  con¬ 
tinuous  operation  in  the  450  to 
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THE  WAKES  .  .  .  of  more  and  more  vessels 

churn  over  water  accurately  scanned  by  Edo  sonar. 

A  major  electronic  development  in  underwater  detection 
equipment,  Edo  sonar  will  measure  depths  over  far  greater 
ranges  with  accuracy,  clarity  and  legibility 
never  before  achieved. 

Because  af  such  development  work  in  its  electronics 
lalsoratories,  Edo  has  become  a  major  supplier  of 
sonar  equipments  far  the  United  States  Navy. 


_ _ 
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NCW  PtOOUCTS 


(conttpu^d) 


650  F  range,  yet  occupying  little 
more  space  than  conventional  wind¬ 
ings,  the  high-temperature  coils 
now  available  satisfy  many  needs 
in  the  construction  of  electrical  and 
electronic  apparatus  for  use  in  jet 
aircraft  and  guided  missiles.  They 
are  particularly  suited  to  solution 
of  miniaturization  problems  since 
their  ability  to  operate  at  high  tem¬ 
peratures  allows  increased  self-heat 
in  magnet  coils  and  in  field  coils  of 
induction  or  synchronous  motors. 
These  coils,  wound,  with  wire  sizes 
30  through  44,  can  be  furnished  on 
round  or  rectangular  bobbins  or  as 
interleaved  windings,  with  lug  ter¬ 
minals  or  flexible  leads,  and  for  a-c 
or  d-c  service.  They  will  with¬ 
stand  accelerations  of  10  to  20  g. 


DIGITAL 


COMPUTER 


RESEARCH 


Your  inquiry  is  invited  concern¬ 
ing  a  position  on  our  staff  if 
you  are  experienced  in  the  design 
and  development  of  automatic 
data  processing  systems  for  mili¬ 
tary,  industrial  and  commercial 
applications. 


Logical  Design 
Component  Development 
Programming 
Magnetic  Recording 
Circuit  Design 
Input  &  Output  Devices 


Igiiilroii 

•National  Klectkonus.  Inc.,  Gen¬ 
eva,  Ill.,  recently  announced  an  ad¬ 
dition  to  its  line  of  industrial  tubes. 
Model  .NL-.5822  ignitron  is  a  metal, 
water-cooled  mercury  pool  tube  de¬ 
signed  especially  for  frequency- 
changer  resistance  welders.  It 
utilizes  an  all-copper  cooling  system 
that  provides  exceptional  cooling 
efficiency.  The  mercury-pool  cath¬ 
ode  permits  the  tube  to  handle 
extremely  high  currents  on  an  in¬ 
termittent  basis.  The  baffle  con¬ 
struction  reduces  deionization  time 
and  permits  satisfactory  operation 
under  severe  conditions  of  commu¬ 
tation.  A  technical  data  sheet  is 
available. 


Research  and 


Development  Lahoratories 


Engineering  Personnel  Department 


Culver  City,  Los  Angeles  County,  California 


Assurance  is  required  that  the  relocation  of  the 

applicant  will  not  cause  the  disruption  of  an  urgent  military  project. 


I.4ibelin|{  IVlarhines 

Popper  &  Sons,  Inc.,  300  Fourth 
Ave.,  New  York  10,  N.  Y.,  are  now 
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HIPERSir  CORES 


helped  us  design  99^%  Perfect  Amplification!" 


McIntosh  Engineering  Laboratory,  whose  new  output 
circuit  is  the  first  major  advancement  in  years  of  audio 
amplifier  design,  credits  Hipersil  Cores  with  a  vital 
contribution  to  its  development. 

“Hipersil  Cores  reduced  the  weight  of  our  driver 
and  output  transformers  by  30  pounds;  enabled  us  to 
cut  the  height  of  our  assembly  from  20  to  7  inches. 
Further,  by  holding  losses  to  a  minimum,  these  cores 
eliminated  the  high  distortion  which  is  characteristic 
of  larger  cores  at  low  output  levels.’’ 

You  can  cut  size,  weight  and  assembly  costs  in  all 
types  of  elearical  and  electronic  transformers  with 
Hipersil  Cores.  They  combine  highest  permeability 


with  lowest  losses  in  a  wide  range  of  sizes,  all  fre¬ 
quencies  (1  through  12  mil  cores).  Greater  flux¬ 
carrying  capacity  and  increased  mechanical  strength 
help  to  make  them  the  best  cores  on  the  market.  For 
specific  information  on  how  to  apply  them  to  your 
product,  write  Westinghouse  Electric  Corporation, 
P.  O.  Box  868,  Pittsburgh  30,  Pennsylvania.  i.706)o 
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NEW  PRODUCTS 


(continued) 


GiniiTj 


in  miniatures 


The  inevitable  process  of  “sepa¬ 
rating  the  men  from  the  boys” 
is  still  going  on  in  the  compara¬ 
tively  new  electronics  industry. 
Yet  Volkert  has  already  estab¬ 
lished  itself  as  the  leading  in¬ 
dependent  supplier  of  stamped 
components  for  miniature  tube 
sockets,  and  other  precision 
stampings. 

Volkert  was  the  first  to  pro¬ 
duce  shield  bases  for  sockets  on 
a  progressive  die  in  a  one-press 
setup.Through  Volkert’s  creative 
die  engineering,  a  cost-saving 
method  was  initiated  to  stamp 
the  tiny  contacts  two  at  a  time. 
And  now  Volkert  turns  out  over 


For  design... tooling... production  and 
assembly  of  precision  stampings 


one  hundred  million  contacts 
every  year. 

Add  to  these  achievements 
Volkert’s  modern  production  fa¬ 
cilities,  its  ability  to  work  with 
all  types  of  specialty  metals,  and 
its  emphasis  on  precision  plus 
automaticity— and  you  have  the 
reasons  why  Volkert  is  your  best 
source  for  all  precision  stamp¬ 
ings  at  low  cost. 

Volkert’s  outstanding  facilities 
for  design  engineering,  tooling, 
production,  assembly  and  inspec- 
tion— all  combined  under  a 
single  roof— are  described  in  a 
16-page  booklet,  “3-Way  Facil¬ 
ities  for  Precision  Stampings.” 
\V  rite  for  your  copy. 


John  Volkert  Metal  Stampings,  Inc. 
222-34  96th  Avenue 
Queens  Villafe  8, 

1. 1.,  N.  Y. 


mmt 


distributing  in  the  U.  S.  the  Rejafix 
marking  and  printing  machines. 
The  machine  will,  by  use  of  metal 
types  or  cuts,  mark,  print  or  deco¬ 
rate  any  material  such  as  glass, 
plastics,  ceramics,  rubber,  metal  or 
paper.  The  impressions  may  be 
indelible  or  washable  as  desired. 
Standard  machines  range  from 
small  hand  operated  ones  to  large 
fully  automatic  units.  Rejafix  ma¬ 
chines  are  in  operation  in  many 
places  and  are  successfully  marking 
and  printing  on  products  such  as 
capacitors,  resistors,  tubes  and 
cable. 


Diode  Tester 

Computer  Research  Corp.,  3348 
i  VV.  El  Segundo  Blvd.,  Hawthorne, 
Calif.,  has  developed  an  in.strument 
for  testing  the  dynamic  as  well  as 
static  characteri.stics  of  crystal  di¬ 
odes.  The  new  instrument  tests 
both  forward  and  back  characteris¬ 
tics  under  static  and  dynamic  con¬ 
ditions,  telling  how  the  diode  will 
perform  before  one  mounts  it  in  the 
circuit.  The  diode  tester  occupies 
a  space  less  than  one-half  cu  ft,  and 
will  accommodate  diodes  with  for¬ 
ward  currents  of  0  to  100  ma  and 
back  currents  of  0  to  1,000  (la.  For- 
^  ward  voltage  is  measured  to  an  ac¬ 
curacy  of  2  percent  and  back  cur- 
!  rent  to  3  percent.  The  tester  is 
adaptable  to  high  speed,  volume 
;  testing  and  operates  on  115-v,  60- 
cycle  current,  using  100  w  or  less. 


Digital  Computer  Tube 

General  Electric  Co.,  Syracuse, 
N.  Y.  Type  GL-5965  miniature 
twin  triode  is  designed  for  use  in 
.several  of  the  different  circuits  used 
in  digital  computers.  It  incorpo¬ 
rates  a  special  heater-cathode 
I  construction  designed  for  depend- 
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leading  manufacturers  use 


JFD  MFC.  CO. 

IIOOKITN  4,  R.V. 

IINSONHUISI  «  fill 

u  orld's  largest  manulaclurer 
of  tv  antennas  &  accessories 


JFD  PISTON  TYPE  VARIABLE  TRIMMER  CAPACITORS 


in  both  civil  and  military  equipment 


!' 


NO  OTHER  LIKE  IT! 

Spring  loaded  piston  made  of  special 
invar  alloy  having  extremely  low  tem¬ 
perature  coefficient  of  expansion. 

Silver  band  fused  to  exterior  of  precision 
drawn  quartz  or  glass  tube  serves  as 
stationary  elearode. 

Piston  dimensional  accuracy  is  held  to 
close  tolerance  maintaining  minimum  air 
gap  between  piston  and  cylinder  wall. 
Approximately  zero  temperature  coeffi¬ 
cient  for  ouartz  and  ^  30  P.P.M.  per 
degree  C.  for  glass  units. 

“Q  ’  rating  of  over  1000  at  1  me. 
Diclearic  strength  equals  1000  volts  DC 
at  sea  level  pressure  and  300  volts  at  3-4 
inches  of  mercury. 

10.000  megohms  insulation  resistance 
minimum. 

Operating  temperatures.  —55  C  to  +125 
C.  with  glass  dielcaric.  And  —55  C.  to 
-f-200  C.  with  quartz  dielearic. 

Over  too  megohms  moisture  resistance 
after  24  hours  exposure  to  95%  humid¬ 
ity  at  room  temperature. 

Write  for  Form  No.  199 


HIGH  CAPACITY  (300  Liters  Per  Minute) 

assured  with  this  New  WELCH 

TWO-STAGE  DUO-SEAL@VACUUM  PUMP 


GUARANTEED  VACUUM — 0001  mm  (0.1  Micron) 
FASTER  PUMPING  AT  ALL  PRESSURES 


W.  M.  WELCH  SCIENTIFIC  COMPANY 

DIVISION  Of  w  M  welch  MANUf  A.CTURINC  COMPANY 

- fir«tllSHfO  1.10  - 

ISIS  SIOCWICK  STREET  DEPT  H  CHICAGO  10.  ILLINOIS  U  S  A 


Built-in  Trap  prevents 
oil  from  backing  up 
into  system. 


Indicator  window  shows  oil 
level  of  oil  limes. 


Exceptionally  Quiet 
Operation 


Convenient  oil  drain  permits 
oil  change  without  disman¬ 
tling  system. 

COMPACT 

Size  26  X  I4''i  x  18!4  inches 


Ne.  n»7.B 

COMPLETE  $515.00 


4  Channel 
Recording 
on  ft"  Tape 


The  Brush  Models  BK-1S02N  Magnetic 
Record/Reproduce  Heads  are  precision 
aligned,  dual  channel  units.  They  are 
designed  so  that  they  may  be  step- 
mounted  side-by-side  to  provide  4 
channels  of  upe. 

a  Individual  channels  are  cast  into 
one  integral  block  of  especially 
selected  synthetic  resin 

a  All  gaps  in  precise  alignment 

•  Mu  metal  shields  between 
individual  channels 

•  Individual  channel  width,  0.044" 

•  Center  to  center  spacing 


between  channels  .  0.1 2S~ 

a  Gap  width  .  0.0004" 

•  Total  inductance,  75  millihenrys 
a  Total  resistance . 85  ohms 


a  5peciol  design  features  can  be  sup¬ 
plied  to  meet  your  requirements 

Model  BK-1502N  Record/Reproduce 
Heads,  like  all  other  Brush  Magnetic 
Recording  Components,  are  the  products 
of  Brush  engineering  leadership  and 
Brush  skills  in  precision  production. 

Write  us  for  help  on  your  magnetic 
recording  problems.  Your  inquiries  will 
receive  the  attention  of  capable  engineers. 


THE 


DEVELOPMENT  COMPANY 
MIS  PiiSi.s  In.  •  CIcntMl  14,  M* 
Pisiiilittric  Cryslds  Ml  CirMks 
MitMtk  RscmImi  EiiipuMt 
Uintic  litlcis  •  IHtimiict 
Mnthd  1  Issnrtl  IntiMMits 
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FILTIR 


simplify  miniaturization  of  radio¬ 
interference  filters  for  multiple  circuits 


Tobe  filter  packs  combine,  in  a  single,  compact  case,  all 
the  elements  needed  to  suppress  radio  interference  in  many 
separate  circuits.  The  result  —  better  miniaturization  than  can 
be  obtained  with  individual  filters  in  each  circuit,  plus  reduc¬ 
tion  of  space  that  must  be  pressurized,  yet  no  sacrifice  of  filter 
performance. 

Tobe  Filterette  No.  1540  is  typical  of  the  filter  packs  we 
can  build  to  your  requirements.  In  a  housing  only  6%  x  3%  x 
2-7/16,  with  a  mounting  flange  flat  to  ±0.010  inch  for  lead-in 
to  pressurized  chambers,  this  unit  provides  eleven  circuits 
rated  up  to  12  amperes  at  115  volts  a.  c.  and  having  the 
attenuation  shown  in  the  curve  below. 

For  help  with  any  inter¬ 
ference  problem,  call  on  | 

Tobe  —  specialist  in  fil-  : 

taring  since  1929,  origina-  ’ 

tor  of  modem  filtering  ; 

methods.  I 


<  NEW  PRODUCTS  (continued) 

ability  under  frequent  “on-off” 
switching  conditions.  When  used 
in  “on-off"  control  applications  it 
will  maintain  its  emission  capabili¬ 
ties  after  long  periods  of  operation 
under  cutoff  conditions.  Average 
characteristics  with  150  v  on  the 
plate  are :  cathode  bias  resistor,  220 
ohms;  amplification  factor,  47;  ap- 
^  proximate  plate  resistance,  7,250 
i  ohms;  transconductance,  6,500  mi- 
I  crohms ;  and  plate  current,  8.2  ma. 


Picture  Tube  Tester 

ViDAiRE  Electronics  Meg.  Co.. 
Lynbrook,  N.  Y.  The  Kine-Test 
quickly  and  accurately  determines 
any  defects  in  a  tv  picture  tube.  It 
is  also  designed  to  check  simultane¬ 
ously  filament  voltage,  first-anode 
voltage,  bias  voltage  and  the  video 
signal.  With  a  Kine-Lite,  which  is 
about  the  size  of  a  radio  tube,  it 
is  intended  that  the  tv  picture  tube 
be  checked  without  removing  it  or 
the  chassis  from  the  cabinet.  It  is 
meant  to  let  the  serviceman  merely 
plug  his  pocket-sized  Kine-Lite  into 
the  picture  tube  socket  and  have  idl 
the  necessary  information  revealed 
in  a  matter  of  seconds. 


TOBE  DEUTSCHMANN 


Standing  Wave  Detector 

Microwave  Associates  Inc.,  22 
Cummington  St.,  Boston  15,  Mass. 
Type  1022  standing-wave  detector 
is  designed  for  precision  low-level 


CORPORATION 
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impedance  measurements  in  the 
millimeter  region  when  used  with  a 
suitable  source  and  amplifier. 
Vswr’s  as  low  as  1.01  can  be  read 
accurately  in  the  region  from  34 
to  36  kmc.  The  unit  consists  of  a 
slotted  section  of  RG-96/U  wave¬ 
guide  milled  from  a  solid  piece  of 
brass  and  silver  plated.  A  movable 
carriage  is  provided  carrying  a 
spring-loaded  adjustable  coupling  ^ 
probe,  a  silicon  diode  detector 
socket,  and  coaxial  output  fitting 
that  will  mate  with  a  UG-88/U  or 
equivalent  BNC  cable  connector.  A 
total  longitudinal  probe  displace¬ 
ment  of  0.750  in.  is  available.  Probe 
position  can  be  read  accurately  to 
0.001  in.  Total  insertion  length  of 
the  unit  is  3.25  in. 


Equalizer  Preamplifier 

McIntosh  Laboratories,  Bingham¬ 
ton,  N.  Y.,  has  introduced  a  new 
equalizer  preamplifier,  model  C-104 
and  C-104A.  It  is  similar  to  the 
previous  model,  AE-2A,  but  incor¬ 
porates  greater  simplicity  of  con¬ 
trol  and  an  additional  turnover  fre¬ 
quency.  The  unit  can  be  used  as 
the  control  center  for  any  sound  re¬ 
producing  system.  Five  input  chan¬ 
nels  are  provided:  for  tv  audio, 
f-m/a-m  tuner,  low-level  micro¬ 
phone,  high-level  magnetic  cart¬ 
ridge  and  low-level  magnetic  cart¬ 
ridge.  There  are  separate,  continu¬ 
ously  variable  bass  and  treble  con¬ 
trols,  providing  20-db  bass  attenua¬ 
tion  and  20-db  accentuation,  inde 
pendent  of  treble  control;  15-db 
treble  accentuation,  20-db  attenua¬ 
tion,  independent  of  bass  control. 


Miniature  Microphone 

The  Astatic  Corp.,  Conneaut,  Ohio. 
Model  54M3  miniature  microphone  > 
employing  crystal  element  is  a  high-  | 


DELAY  LINES 


lumped-constant  type 


DELAY  LINES 

Typical  delay  lines,  designed  and  manufactured  by 
Tobe,  are  shown  above.  Available  in  large  and  small  sizes, 
with  performance  characteristics  to  meet  your  specifica¬ 
tions,  Tobe  delay  lines  have  all  the  structural  features 
required  for  modern  military  and  commercial  applica¬ 
tions.  Let  us  quote  on  your  requirements. 

Call  on  Tobe,  also  for  pulse  capacitors,  pulse¬ 
forming  networks,  radio-interference  filters,  and  capaci¬ 
tors  for  all  electrical  and  electronic  uses. 


TOBE  DEUTSCHMANN 
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ACCURACY 
DURABILITY 
MODERN  DESIGN 

HAVE  KEPT  THEIR 
REPUTATION  CLEAN 
ALL  THESE  YEARS 


CATALOG  or  INFORMATION 
on  REQUEST 


ELECTRICAL  INSTRUMENT  CO.,  INC. 

PENACOOK,  N.  H. 


ELECTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO,  TELEVISION  TUBES, 
INCANDESCENT  LAMPS,  GLASS  UTHES  for  TELEVISION  TUBES 

We  moke  Tronsformers,  Spot  ond  Wire  Butt  Welders,  Wire  Cutting  Machines  ond  500  other  items, 
indispensoble  in  your  pr^uction.  Eisler  Engineers  ore  constontly  developing  New  Equipment.  If 
you  prefer  your  own  designs,  let  us  build  them  for  you.  Write  to  Charles  Eisler  who  has  served 
The  Industry  over  32  yeors. 

Machines  for  smoll  Rodio  Tubes  of  oil  kinds: 

High  Temperature  Hydrogen  Electric  Furnaces 

Hydrogen  ofmosphere  heating  chamber,  hydrogen  drying  tower,  water  cooled  unload¬ 
ing  chamber,  heat  control  with  air  coaled  transformer  with  11  position  tap  switch. 
Automatic  temperature  control  (optional)  stondard  furnoces  from  1"  bore  18CiO°  C.  to 
8"  bore  1100°  C.  Molybdenum  wound  heating  units,  loading  and  unloading  chambers 
equipped  with  safety  doors.  Supplied  with  hydrogen  flow  gauges.  Mode  to  order  in 
many  sizes. 


UII^U  TCUDEDZTIIDC  CIIDUirBC  UlfSB  BV  BNI  >• 


EISLER  ENGINEERING  CO.,  Inc. 


751  So.  13th  St. 
Newark  3,  N.  J. 


- There  Is  Always  One  Leader  In  Ivery  field - 

BODNAR  INDUSTRIES,  INC. 

Leads  In  fhe  Field  of 

TRANSILLUMINATED  PLASTIC  LIGHTING  PLATES 


QUALITY  •  UNIFORMITY  •  PERFORMANCi  •  QUANTITY  PRODUCTION  PROMPTLY 

DESIGN  AND  LAYOUT  "KNOW-HOW  SERVICE" 

NEW  ^RK  —  19  Railroad  Avo,,  Now  Rochollo  (Homo  Offico} 

TEXAS  -  Box  4116  Station  A,  Dallas  CALIFORNIA  -  11035  Cumpston  St.,  N.  Hallywid 

OHIO  —  2001  Moidon  lono,  Springfiold  CANADA  —  313  Montrool  Trust  Bldg.,  67  Yongo  St.,  TofMitG 

DEMONSTRATION  PANEL  MIL-P-7788  (AN-P-89)  Sent  on  Letterhead  Request 


19  STOCK  SIZES  AT 
PUBLISHED  PRICES! 


i  stock  sfondord  ^  lot 

steel  spare  or  repair  5  ..Parts  Boxes  w 
parts  boxes  mod.  rtt.m  on  o  mo« 

ttrict  oecordonco  w  production  Ime. 

.  OOOOUCTS  IN' 
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output  unit  (  —  51  db  below  1  v  per  ; 
microbar).  The  top  grille  is  a  cir-  | 
cular  metal  .stamping,  li  in.  di-  I 
ameter  and  i  in.  deep.  Housing  i 
and  handle  are  combined  in  a  single 
die  cast  unit.  The  microphone  is 
nondirectional  when  mounted  in  its 
base.  Recommended  for  recorder, 
p-a,  conference  and  other  uses,  its 
response  (30  to  10,000  cps)  is  flat  , 
to  1,000,  gradually  rising  to  6,000  ! 
cps.  It  is  furnished  with  5  ft  of 
rubber  covered,  single-conductor 
shielded  cable  and  protector  sleeve 
at  the  microphone. 


Miniature  Delay  Line 

Advance  Electronics  Co.,  P.  0.  ' 
Box  394,  Passaic,  N.  J.  Type  506  ; 
miniature  continuously  variable 
delay  line  is  es.sentially  a  condensed  , 
r-f  cable  with  one  conductor  ; 
changed  into  a  long  thin  coil  and 
the  other  conductor  spaced  closely  j 
to  the  first,  thus  producing  a  large 
amount  of  time  delay  yet  maintain¬ 
ing  low  attenuation  at  high  fre-  : 
quencies.  It  provides  continuously 
variable  time  delay  from  zero  to 
several  hundreds  of  millimicro¬ 
seconds.  It  features  small  size  and 
weight,  fast  rise  time,  excellent  i 
stability,  hairline  accuracy  and 
complete  freedom  of  time  jitter.  i 


Radar  Range  Computer 

General  Electric  Co.,  Syracuse, 
N.  Y.,  has  available  a  new  circular  I 


from 

millivolts  to  hundreds 
of  volts 

AIRPAX  CHOPPERS 
operate  well 
and  reliably 


positive  performance 
from  70°  below 
to  100°  C;  ^ 
or  while  being 
vibrated  or  shocked 
far  beyond 
usual  test  extremes! 

^  (  AIRPAX  \  y'' 

MIDDLE  RIVER,  BAIT  ZO,  MD  j 


ELECTRONICS  — November,  1952 


3S7 


WRITE  FOR 


departments 


Auburn  Button  Works,  Inc. 

550  McMaster  Street,  Auburn,  N.  Y. 
Founded  in  1876  Telephone  3-5320 


.  .  .  using  AUBURN 
molded  plastics  for  26  years 


AUBURN  BUTTON  WORKS  had  al¬ 
ready  celebrated  its  50th  anniver¬ 
sary  in  1926  when  it  received  the 
initial  order  for  compression  molded 
parts  from  the  Tabulating  Machine 
Company  of  Binghamton,  N.  Y.,  a 
wholly-owned  operating  subsidiary 
of  INTERNATIONAL  BUSINESS  MA¬ 
CHINES  CORPORATION. 

From  that  first  order,  and  to  the 
present,  auburn  has  been  a  major 
^  producer  of  plastic  components  for 

T  IBM.  Today,  using  processes  of 

I  injection,  transfer  and  compression 

I  molding,  extrusion  and  reinforced 

I  plastics,  AUBURN  supplies  custom 

1  molded  parts  for  IBM  products. 

•  Outstanding  versatility  in  the  de- 
I  sign  and  production  of  plastics  to 

4  meet  both  volume  and  precision 

I  specifications  explains  why  many 

I  of  America's  foremost  corporations 

j  hove  chosen  auburn  for  custom 

I  molded  plastics. 

^  •  We  at  AUBURN  have  steadily  ex- 

I  ponded  facilities  and  modernized 

^  equipment  to  remain  a  leader  in 
I  plastics.  Equipped  to  mold  any 

I  material  by  any  modern  method, 
I  AUBURN  maintains  high  quality  con- 

I  trol  standards. 

i  •  For  the  complete  story  of  auburn 
I  and  how  it  can  solve  your  problem 
f  in  plastics,  plus  information  on  our 
newest  molding  facility,  vacuum 
forming  of  thermo-plastic  sheets, 
write  today  for  a  free 
illustrated  booklet. 


PRODUCTS  CORPORATION 

32-62  -  49th  ST.,  LONG  ISLAND  CITY  3.  N.  Y. 

Eiport  Dtpt.:  Rock*  lnftrn«fion«t  Corp. 
13  E«it  40  N«w  York  14,  N.  Y. 


JAMES 


see  your  distribu 
tor  or  write  direct 
ly  for  free  booklet 
on  "using  yo 
oscilloscope 
vibrator  mair 
nance." 


the  picture 


tells  why... 


PATENTED  POSITIVE  CONTACT 
ACTION,  SUPERIOR  PERFORM¬ 
ANCE  OF  JAMES  "RED  BALL" 
COMMUNICATIONS  VIBRATORS 
IS  BEST  SEEN  BY  THEIR  CLEAN 
OSCILLOSCOPE  WAVEFORM  PIC 
TURE-YOUR  INSURANCE  AGAINST 
EXCESSIVE  "HASH"  AND  LOW 
OUTPUT  VOLTAGE.  JAMES  PER 
FORMANCE  MEANS  BETTER  COM 
MUNICATIONS. 


40a6  N.  Rocttwell  St.  •  Ctiicooe  IB,  Mi. 


CABINETS  •  CHASSIS  •  PANELS  •  RACKS 
I  Planning  ELECTRONIC  EQUIPMENT  ?  ■ 

I  Investigate  the  ECONOMIES  I 
I  of  PAR-METAL  HOUSINGS  !  I 


We  manufacture  Metal  Housings  for  every  pur 
pose  —  from  a  tmall  receiver  to  a  deluxe  broad 
cast  transmitter.  And  the  cost  is  low! 

Because  we  specialize  in  the  Elec 
tronics  held,  Por-Metol  Products 
excel  in  functional  streamlined 
design,  rugg/td  construction, 
beautiful  finish,  and  economy 

Remember,  Por-Metol 
equipment  is  mode  by 
electronic  specialists,  I 
not  just  o  sheet  metal 
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type  slide  computing  rule,  which 
solves  quickly  the  equation  for  de¬ 
termining  the  maximum  detection 
range  of  radar.  The  device,  about 
8  in.  in  diameter,  is  for  calculating 
the  free-space  maximum  range  when 
the  equipment  design  characteris¬ 
tics  are  known.  On  the  rever.se  side 
of  the  circular  calculator  are  pro¬ 
visions  for  determining  antenna 
gains,  power  ratios  and  vertical 
coverage.  The  numerical  calcula¬ 
tion  of  the  performance  of  a  pulsed 
radar  involves  seven  variables,  all 
raised  to  exponential  powers  be¬ 
tween  one  and  three,  a  tedious  and 
time-consuming  task.  The  new  slide 
rule  provides  a  means  for  dras¬ 
tically  reducing  the  time  necessary 
to  perform  the  same  calculations 
many  times,  with  varied  quantities. 


Studio  Picture  Monitor 

I 

PoLARAD  Electronics  Corp.,  lOO 
Metropolitan  Ave.,  Brooklyn  11, 

N.  Y.,  announces  a  studio  picture  ^ 
monitor,  model  M-104C,  using  a 
12-in.  kinescope.  The  unit  consists 
of  a  prelined  screen  kinescope  re¬ 
movable  from  the  front.  It  is  ideal 
for  .studio  use  or  remote  monitor¬ 
ing  of  telecasts.  It  is  completely 
self-contained  and  pre.sents  a  tv  pic¬ 
ture  of  black  and  white  or  color 
signals  in  black  and  white  at  the 
turn  of  a  switch.  The  input  signal 
is  1  volt  peak-to-peak  and  the  in¬ 
put  impedance  is  470,000  ohms. 
Resolution  is  in  excess  of  450  lines. 


Combustion  Analyzer 

Victory  Engineering  Corp., 
Springfield  Road,  Union,  N.  J. 
Model  140-A  combustion  tester  com- 


Simplifies  Your 
Instrumentation 


with  this  ' 
Expandable 
Consolette 
Recorder 


Start  with  a  ^ 
2  Channel  System 


Add  units,  as  you  need  them,  to  moke  o  4,  6  or  8  Channel  System. 


The  Consolette  gives  you  rock  mounted  dimensions  with 
option  of  Direct  Coupled,  Condenser  Coupled  or  Carrier  Ampli¬ 
fiers;  a  wide  variety  of  chart  speeds  and  galvanometer  types; 
full  writing  desk  for  review  of  intelligence;  and  an  efficient, 
modern  and  beautifully  designed  instrument. 


THE  EDIN  COMPANY  { 

207  Main  St.,  Worcester  8,  Moss.,  Dept.  B  I 

Gentlemen:  , 

Send  complete  information  on  □  the  • 
new  Edin  Consolette  □  Recording  Instru-  ! 
ments  □  Companion  Amplifiers.  I 


Nom?, 


.Street. 


Position. 


Worcester,  Moss. 
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Scjicd  witn 
header  for 
solder 
cennfctiofls 


Unit  with 
modified  an 
type 

connecter 


FOR  A  TRIAL  ORDCR  OR  A  CARLOAD  raosaft 


THE  LEWIS  ENGINEERING  CO. 


NORTHE ASTERK 
ENGINEERING, INC. 


nu  /  /- . 

^NAUGATUCK 


i  —t-  \  L  r  i 

CONNECTICUT 


Escape  from  the  nerve-racking, 
ulcer  routine  of  the  city  —  come 
'to  New  Hampshire  to  work!  Live 
in  a  quiet  country  village  with 
good  schools,  healthy  climate,  low 
cost  of  living.  Enjoy,  within  a 
short  drive,  the  beautiful  lake 
region  . . .  the  magnificent  beaches 
.  .  .  the  incomparable  mountains 
...  or  the  nearby  cultural  advan* 
tages  of  a  big  city. 

Yes,  as  an  experienced  engineer, 
you  will  like  New  Hampshire  — 
and  the  opportunities  it  affords 
for  BETTER  LIVING  with  a 
BETTER  FUTURE  for  you. 

Northeastern  Engineering,  Ine.  it  a 
young,  progressive  company  that  it 
offering  excellent  positions  to  guaU- 
fied  engineers.  If  this  advertitemetu 
iiUeretts  you,  tend  us  a  resume  and 
salary  reauirements,  along  with  a 
photograph. 


DON'T  DELAY 

Winter  will  soon  be  here  and 
you  will  be  glad  if  you  have 
protected  vulnerable  pipe 
lines  with  Lewis  heating  cable. 
Specially  insulated  Nickel 
Chrome  conductor  will  oper¬ 
ate  satisfactorily  at  SOOT. 

I  Write  lor  quote 


HEATING  UNITS 

HEATING  ELEMENT 

RESISTANCE 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
&  FIXTURE  WIRE 

INSUUTED 
RESISTANCE  WIRE 

FIBERGLAS 
INSULATED  WIRE 

WIRE  TO  ANY 
SPECmCATIONS 


Stad  jrouf  eteetrooie  control,  communications  or  appliance  wir¬ 
ing  specdicatiota  for  a  recommended  solution  by  our  engineers. 


ENGINEERS  I 


&  ‘  \ 
'■  A  $■ 


Klfctrical 

Kh'rtroiiic 

liistruiiuMit 


.  This  vibrati 

iV  ^  shockproof 

to  numerous  appl 


This  vibration  and 
shock-proof  Midget 
Type  Relay  is  the  answer 
to  numerous  applications 
where  unfailing  operation 
is  necessary.  In  faa.  it  is 
built  to  meet  rigid  Army 
and  Navy  specifications. 
This  "rugged  little  space 
saver*'  is  a  compaa, 
multiple  contaa  relay 
which  has  been  developed 
over  years  of  specialized 
engineering  in  the  field  by 
Signal  Engineering  and 
Mfg.  Co.,  manufaaurers 
of  a  comprehensive  line 
of  relays  and  signals  of 
various  designs  and  sizes. 


I  g  Writ*  for  iullwtln  MTR- 6 

fnginaering  Ifaprasantotivas  in  Principof  Cifits. 


RELft'fS 

SIGNAL 
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bines  the  accuracy  of  a  laboratory 
Orsat-type  tester  with  ease  of  op¬ 
eration.  All  three  important  fac¬ 
tors  in  furnace  operation — CO,  con¬ 
tent  of  flue  jfas,  temperature  of  flue 
gas  and  draft  over  fire — are  meas¬ 
ured  by  this  improved  two-probe 
instrument.  Features  include:  a 
glass-coated  electronic  thermistor; 
a  gas  analysis  cell  with  built-in  tem¬ 
perature  compensator;  and  a  filter 
drier  requiring  only  6  to  8  squeezes 
of  a  hand  aspirator.  The  unit  is 
vibration  and  shock  proof. 


REPUBLIC  FOIL  &  METAL  MILLS 

INCORPORATED 

DANBURY  CONNECTICUT 


BroiKh  Solos  Offkos: 


209  W.  Jackson  Elvd.,  Chkogo  6,  III. 
666  Miuion  St.,  Son  Froncisco  5,  Col. 


From  our  mill  right  up  to  your 
Aluminum  Foil  is  Guarded  from 


Boron  Trifluoride  Counters 

Radiation  Counter  Laboratories, 
Inc.,  5122  West  Grove  St.,  Skokie,  i 
Ill.,  has  available  a  new  boron  tri¬ 
fluoride  neutron  counter.  This  two 
atmosphere  (150  cm  Hg)  enriched 
BF,  counter  is  of  all  aluminum  con¬ 
struction  (except  for  the  anode, 
Kovar  seal  and  connector),  which 
insures  minimum  neutron  capture 
in  the  counter  shell.  The  end  sec¬ 
tions  of  the  counter  are  “heli-arc" 
aluminum-welded,  and  the  whole 
counter  is  helium  leak-tested  before 
filling.  It  is  baked  at  100  C  for  12 
hours  while  being  evacuated.  A 
guard  ring  type  construction  is 
utilized.  Three  counters  are  avail¬ 
able  in  pressures  of  150  and  12  cm 
Hg.,  and  in  three  standard  sizes: 

1  in.  X  6  in. ;  1  in.  x  12  in. ;  and  1  in. 
X  20  in.  active  length. 


Small  Triode-Peiilode 

Sylvan lA  Electric  Products  Inc.,  , 
1740  Broadway,  New  York  19,  ! 
N.  Y.,  is  producing  a  miniature  1 


Gage  uniformity  is  another  trademark  of  Republic 
Aluminum  Foil.  Modern  electronic  devices  maintain  a 
constant  check  that  assures  accuracy  and  maximum 
yield  from  every  coil. 


Republic  capacitor  foil  is  available  in  widths  of  1/4" 
and  wider,  and  in  gages  from  .00017"  to  .005". 


Coils  of  Republic  Aluminum  Foil  in  sturdy  individual 
boxes  are  protected  right  up  to  the  moment  of  use.  This 
Republic  development  guards  the  famous  clean,  straight- 
cut  edges  of  Republic  foil  against  nicks  and  dents  so 
that  maximum  production  is  the  rule. 
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MOLDED 

RESISTORS 


Tm  rasislort  that  give  yov 

e  Inherent  low  noise  level 
e  Good  stability  In  all  climates 


STANDARD  RANGE 

1,000  OHMS  TO  9  MEGOHMS 

Thcac  re«utor»  ar«  used  cxlensivelj' 
in  commercial  equipment,  includ¬ 
ing  radio,  telephone,  telegraph, 
aonnd  pictures,  television,  etc.  They 
are  also  used  in  a  variety  of  U.S. 
Navy  equipment. 


HIGH  VALUE  RANGE 

10  TO  10,000,000  MEGOHMS 
This  unusual  range  of  high  value 
resistors  has  been  developed  to 
meet  the  needs  of  scientific  and 
industrial  control,  measuring  and 
laboratory  devices  —  and  of  high 
voltage  applications. 


SEND  FOR  BULLETIN  4906 

It  gives  details  of  Standard  and  H igh  Fo/ue  Resistors, 
ittauding  construction,  characteristics,  dimensions,  k 
etc.  Also  described  are  S.  S.  If' kite  SOX  Resistors,  de-  (i 
signed  for  extremely  high  voltage  equipment.  Copy  N 
Price  List  sent  on  request. 


DBMVaL  MFC.  CO 


Dept.  R,  K)  East  40lh  Si. _ 

NEW  YORK  16,  N.  Y. 


ARC  SIOHAl 
GENERATOR 

ARC  Signal  Gentrotors  ptrmit  qvkk, 
accurate  check-out  of  aircraft  before 
take-off,  as  well  at  fast,  dependable 
bench  checks  and  trouble  shooting. 


WESTIKN  DISTKICT  OfflCC:  Times  Building,  Long  Beach,  Calif. 


AGASTAT 

TIME  DELAY  RELAY 


Instaidanemfy 

wgdW’ 


TIMS  Df  tAV  Rf  LAV 


Small  -  Compact  ~  Few  moving  parts  ~  Easily  mounted 
Operates  in  any  position 

Time  delay  range,  1  second  to  5  or  more  minutes 


A'C'A 


DIVISION  OF  ELASTIC  STOP  NUT  CORPORATION  OFAMER.ICA 
1027  NEWARK  AVENUE  •  ELIZABETH  3  •  NEW  JERSEY 


TYPE  H -14  108-132  Megacycles 

Standard  signal  source  for  complete 
testing  of  VHF  Airborne  omnirange 
and  localizer  receivers  in  aircraft  or  on 
the  bench.  Checks  up  to  24  omni  courses, 
Omni  course  sensitivity,  to-from  and 
flag-alarm  operation,  left-center-right  on 
90/ ISO  cycle  and  phase-localizers,  and 
all  necessary  quantitative  bench  tests. 
For  bench  checks,  0-10,000  microvolts: 
for  ramp  checks,  RF  output  1  volt  into 
S2  ohm  line.  Equal  to  Mil.  ^-06/ ARM-S. 

Price:  $942.00  net,  F.O.I.  Boenten,  N.  J. 

TYPE  H-12  -  VHF  Signal  Generator,  a 
900  to  2100  me  source  of  cw  or  pulse 
amplitude-modulated  RF.  Power  level 
0  to  —120  dbm.  Internal  pulse  circuits 
with  controls  for  width,  delay,  and  rate, 
and  provision  for  external  pulsing.  Fre¬ 
quency  calibration  better  than  1%.  Built 
to  Navy  specs  for  research,  production 
testing.  Equal  to  Military  TS-419/U. 
Price:  $1,950.00  net  F.O.B.  Beonten,  N.  J. 

Write  today  tor  complete  details 

ircroft  l(adio 

CORPORATION 

Boonton,  New  JerMy 


Dependable  Electronic  Equipment  Since  1928 
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9-pin  medium-mu  triode  and  sharp 
cutoff  pentode  contained  in  one  en¬ 
velope,  designated  6X8.  The  tube 
is  designed  as  a  combined  mixer 
and  oscillator  in  tv  receivers  using 
an  i-f  of  approximately  40  me.  The 
pentode  mixer  section  of  the  6X8 
provides  low  grid  No.  1  to  plate 
capacitance  as  compared  with  a 
triode  mixer.  This  reduces  feedback 
problems  often  encountered  in  mix¬ 
ers  when  using  an  i-f  in  the  vicinity 
of  40  me.  The  low  output  capaci¬ 
tance  enables  the  tube  to  work  into 
a  high  impedance  plate  circuit 
resulting  in  higher  mixed  gain. 
The  type  6  X  8  is  also  well  suited 
for  use  as  a  mixer  in  a-m/f-m 
receivers. 


Pressure  Transducer 


The  Beta  Corp.,  P.O.  Box  8625, 
Richmond  26,  V’a.  The  type  3  elec- 
trokinetic  transducer  makes  use  of 
the  streaming  potential  developed 
by  a  polar  liquid  flowing  through  a 
porous  plug  to  provide  a  high-sensi¬ 
tivity  means  of  measuring  fluctuat¬ 
ing  or  transient  pressures  over  ex¬ 
tended  ranges  of  both  amplitude 
and  frequency.  In  the  configura¬ 
tion  shown  the  case  may  be  baffle 
mounted  for  measuring  air  blasts 
and  shock  waves  up  to  100  psi  or  I 
adapted  to  measure  pressures  in 
pipes  or  tubing.  The  unit  provides 
a  sensitivity  of  250  mv  per  psi  at  a 
resistive  output  impedance  of  less 
than  100,000  ohms.  The  frequency 
response  at  the  diaphragm  extends 
from  0.25  cps  to  above  30  kc. 


.4udio  Oscillator 

Waveforms,  Inc.,  333  Sixth  Ave., 
New  York  14,  N.  Y.,  announces  a 
new  model  510-B  wide-range  audio 
oscillator,  featuring  improvements 
in  stability  and  precision.  Fre¬ 
quency  changes  less  than  0.5  per¬ 
cent  with  line-voltage  variations 
from  95  to  130  v  and  less  than  1.0 
percent  with  temperature  varia¬ 
tions  of  0  to  150  F.  Standard  cali¬ 
bration  accuracy  is  2.0  percent,  but 


Accessibility 

UNLIMITED... 

with  GRANT 

cuaROHic  miPMm 


SLIDES 


Photo  shows  Raydist  navigation,  tracking  and  surveying  system  master  station 
where  components  are  installed  in  vertical  position,  using  Grant  Slides  at  top  and 
twttom  of  rKk.  Developed  by  Hastings  Instrument  Co.,  Inc.,  Hampton,  Va. 

Grant  No.  363  Slide  applicable  where  unit  is  desired 
to  slide  fully  out  of  chassis  and  tilt  for  servicing  of 
parts  otherwise  inaccessible.  Capacity;  lOOIbs.  pair. 
Telescoping,  3  section  slide  with  ball  bearing  action. 
Aluminum  with  steel  ball  spacers. 


There  is  a  Grant  Slide  to  meet  every  requirement . . . 
whether  to  tilt  a  unit  a  total  of  180  degrees,  lock  unit 
in  closed,  open  or  pivoted  position  or 
meet  load  requirements  from  25  to 
2,000  lbs.  —  call  upon,  depend  upon  — 

Grant,  the  foremost  name  in  Sliding 
Devices! 


WriH  fl•ctrefl#c  0«sigfi  Otvision  Imr  Compl«f«  Cotofogv* 

GRANT  PULLEY  &  H’DW’E.  CO. 

31-87  Whitestone  Parkway,  Flushing,  L.  I. 
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Manufactured  to  meet  material,  work 
manship  and  finish  requirements  of 
Army-Navy  specifications 


Accessories  Internal  framing  partitions, 
trays  and  v»ood  chucks  as  required 


Complete  Facilities  under  one  roof 
for  quality  mass  production,  including 
Heliarc  weiding,  baking  and  finishing. 
Whistler  and  Wiedermann  equipment 
fdr  short  runs  Tool  and  die  engineering 
and  designing  Completely  conveyerized 
finishing  facilities  Large  assortment  of 
stock  and  special  dies  for  radio  and 
television  and  electronic  field. 

Mefol  Products  Corp.  ^ 

2973  Cropsey  Ave.,  Brooklyn  14,  N.  Y.  •  CO  6-5100 

eHECISION  SHEET  METAl  PRODUCTS,  MASS  PRODUCTIOIV  SPECIAIISTS  ^ 


Wrile  for  Catalog  and  Price  Lisl 


15  BEEKMAN  ST..  N.  Y.  38.  N.  Y. 
worth  2-2044  and  COrtlondt  7-0470 


MII-B-333A 
JOINT  ARMY-NAVY 
SPECIFICATIONS 


SPARE  AND  REPAIR 


MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


V0mr  Sperlai 
K0lled 
t0  Thim  Slx0»  & 
Close  Toferooees 


YOUR  INQUIRIES  WIU 
RECEIVE  PROMPT  imNTION 


NEW  PRODUCTS 


Pickering  and  Co.,  Inc.,  Ocean-  j 
side,  L.  I.,  N.  Y.  Type  410  audio 
input  system  (equalizer-preampli¬ 
fier)  is  designed  to  serve  as  an 
audio  control  center.  Three  input 
channels  are  provided;  two  are  for 
high-level  audio  signals,  and  one  | 
for  magnetic-type  pickups.  The 
pickup  channel  provides  40-db  gain 
at  1,000  cycles  and  6  db  per  octave 
of  bass  boost  below  the  low-fre¬ 
quency  turnover.  Used  with  a  high 
quality  power  amplifier  the  controls 
provide  complete  flexibility  for  vol-  j 
ume  and  tone  balance.  It  is  self-  ; 
powered  and  operates  from  a  115-v 
a-c  line.  Three  a-c  outlets  on  the 
rear  of  the  chassis  are  controlled 
by  the  a-c  switch  on  the  panel,  per¬ 
mitting  this  unit  to  be  used  as  a 
master  power  control  for  the  other 
components  of  the  system. 


The  H.  M.  Harper  C'ompaoy 
8244  Lehigh  Avenue 
Morton  Grove.  Illinois 

Please  send  roe  caulog  on  Harper  Everlasting  Fastenings. 
Nsme . 


C»mpsmy . 

Addreu . 

. Zmm . SaeSe....*.. . 
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PREVENT  TROUBLE  BEFORE 
IT  STARTS... WITH  NON-CORROSIVE 


Audio  Input  System 


accuracy  of  1.0  percent  is  available 
on  special  order.  Other  features 
include  miniature  size,  only  6  in. 
high,  41  in.  wide,  and  5  in.  deep; 
unusually  wide  frequency  range  of 
18  cycles  to  1.2  me;  di.stortion  under 
0.2  percent  over  most  of  the  useful 
range;  and  constant  output  within 
0.5  db.  A  600/150  ohm  line 
matching  transformer  is  available. 
Total  weight  is  6  lb  and  the  instru¬ 
ment  operates  on  any  power-line 
frequency  from  50  to  400  cycles. 


There  is  a  Harper  distributor  near  you  with 
stocks  ready  to  611  your  order.  For  bener  fasten¬ 
ings,  write  The  H.  M.  Harper  Company  or  see*l 
your  Harper  distributor. 


THE  H.  M.  HARPER  COMPANY 


8244  LEHIGH  AVE.,  MORTON  GROVE,  ILL. 


Msil  coupon  helow  for 
complete  catalog  on  Harper 
Everlasting  Fastenings. 
Harper  metallurgists  and 
engtneers  uill  u-ork  with  you 
on  any  fastening  prtdtlem. 


loo 
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Terminal  Block 

Curtis  Development  and  Mpg. 
Co.,  3266  North  33rd  St,  Milwau- 


Non-Corrosive  Metals 


ELECnONJCS  — Normber,  I95Z. 
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The  successful  continuous  operation  of  electronic 
equipment  depends  upon  a  multitude  of  small 
parts.  Of  major  importance  are  the  bolts,  nuts, 
screws,  washers,  and  rivets  used  in  its  assembly. 


Harper  has  had  years  of  experience  in  produc¬ 
ing  standard  and  special  fastenings  for  manufac¬ 
turers  of  electronic  equipment.  Today  this  com¬ 
pany  is  the  largest  producer  specializing  in  fast¬ 
enings  of  brass,  naval  bronze,  silicon  bronze. 
Monel,  nickel,  stainless  steels,  and  aluminum. 
Over  7,000  different  items  are  carried  in  stock. 


% 
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UNION 
NEW  JERSEY 


fO»  JAN  SAlCIflCATION 
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Armor  Clad  Ups 

CUT 

SOLDERING 
COSTS  i 


BUILD 

OVERLOAD  PROTECnOiX 

...  or  pre^eof  single-phasin^ 

This  tiny,  low  cost  Heinemann 
Silic-O-Netic  Relay  puts  over¬ 
load  protection  right  into  your 
circuits  ...  or  it  can  prevent 
single -phasing  on  three -phaise 
motor  applications. 

TIME  DELAY  to  allow  for 
starting  in-rush  or  tempnirary 
overloads  is  provided  by  a 
,  hydraulic-magnetic  principle 
-  ...  and  the  complete  time 

element  is  hermetically 
sealed,  forever  free  of  dirt  j 
and  atmospheric  conditions.  / 
I  Delay  characteristics  are  / 
*  inversely  proportional  to  / 

I  overload.  They  are  unaf-  j 
I  fected  by  ambient  temper-  / 

I  ature  .  .  .  and  available  j 
i  with  curves  to  suit  your  j 
5  requirements.  / 

^  Send  for  informative  ^ 
Bulletin  5001A.  W 


last  up  to 
10  times 
longer 


Sheathed  in  a  special  protective  metal,  Stanley  Armor 
Clad  Tips  never  lose  their  shape.  There’s  no  time  lost 
resharpening  tips,  production  soldering  moves  “non¬ 
stop”.  And  many  industrial  users  report  Armor  Clad 
Tips  last  from  3  to  10  times  longer  than  ordinary  all¬ 
copper  tips.  Made  in  a  variety  of  shapes  and  sizes, 
screw  and  plug-in  types,  for  all  standard  make  irons. 
See  your  distributor. 

New  iiivstrated  folder  on  Stanley 
Soldering  Irons  and  Armor  Clod  Tips. 

STANLEY  TOOLS,  NEW  BRITAIN,  CONN. 

THE  TOOL  BOX  OF  THE  WORLD 


STANLEY. 


HARDWARE  •  TOOLS  •  ELECTRIC  TOOLS  •  STEEL  STRAPPING  •  STEEL 


miniature 


mois  ure 


WIRE  WOUND 


THE  ECONOMICAL  SOLUTION 
where  moisture  proof  resistive  ele¬ 
ments  of  comparatively  small  size  are 
required  for  commercial  applications. 
Type  S-15  is  long  by  Vi”  diam¬ 
eter;  type  S-30  measures  V«"  by  Vi” 
diameter.  Both  types  are  moisture 
proof  and  capable  of  high  performance 
over  long  periods  of  continuous  ser¬ 
vice.  IN-RES-CO  Resistors  for  every 
ordnance  or  civilian  requirement  are 
available  at  a  cost  that  solves  circuit 
design  problems  both  performance- 
wise  and  cost-wise.  Check  up  now,  on 
the  complete  line  of  IN-RES-CO 
quality  wire  wound  resistors 


TYPE  S  15 
Va  "  DIA.  X  H  "  LG 


TYPE  S-30 
Vs"  DIA.  X  LG 


INSTRUMENT 
RESISTORS  CO. 


HeIME 


COMMERCf 

AVENUE 


ELECTRIC  COMPANY 


APPLICATIONDESICNED  resistors  fOR  ELECTRONICS  AND  INSTRUK^ENTATION 


•7  Nvm  RrGGt*  irGNtuN  N.  4* 
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Rome  SynthinorSOl 


ROME  CABLE  CORPORATION 

ROME,  NEW  YORK  end  TORRANCE,  CALIFORNIA 


High  Temperatures?  Small  Space?  Severe  Conditions? 


NEW  PRODUCTS 


(conlinvcd) 


kee  16,  Wise.  The  FTB  terminal 
block  has  been  developed  to  satisfy 
the  quick  connect  and  disconnect 
requirements  in  experimental  work. 
It  is  of  the  feedthrough  type  with 
solder  or  screw  connections  on  one 
side  and  has  provisions  to  receive 
banana  plugs  on  the  other.  The 
new  unit  is  factory  assembled  in 
any  number  from  1  to  16  terminals. 
Terminals  are  separately  insulated 
and  held  permanently  in  a  metal 
strip.  It  is  conservatively  rated  at 
300  v  between  terminals  of  opposite 
polarity  and  to  ground,  20  amperes. 


Hook-Up  Wire 


Today's  trend  towards  miniahirization  makes  severe  demands  on 
electronic  wiring.  That  is  why  so  many  leading  electronic  equip¬ 
ment  manufacturers  specify  Rome  Synthinol  901.  A  resin  plastic¬ 
ized  polyvinyl  chloride  thermoplastic  compound,  it  is  Underwriters' 
approved  for  temperatures  up  to  105°  C.,  as  a  special  small-diam¬ 
eter  type  with  no  assigned  voltage,  as  well  as  for  regular  300  and 
600  voh  ratings. 

Where  space  is  a  problem,  Rome  Cable  engineers  hove  de¬ 
veloped  a  small-size  hook-up  with  with  an  8  mil  wall  of  Rome 
Synthinol  901  insulation  and  an  exceptionally  small  over-all 
diameter.  With  nylon  sheath  moximtun  diameters  run  from  as  small 
as  .051"  for  24  AWG  to  .100"  lor  16  AWG. 

What's  more  Rome  Synthinol  901  has  greater  resistance  to  heat 
deformation,  baking  embrittlement,  shrinkage,  cracking,  solvents, 
moisture  and  flame,  plus  improved  solderability.  It  is  available  in 
distinct,  permanent  colors,  either  plain  or  with  outer  coverings. 


Thernial  SHileh 

Radio  Merchandise  Sales,  Inc., 
1165  Southern  Blvd.,  New  York  59, 
N.  Y.  Introduced  primarily  as  a 
televiewing  convenience  device,  the 
model  TH-S\V  thermal  switch  per¬ 
mits  automatic  operation  of  lamps, 
rotor,  booster  and  similar  devices 
through  operation  of  the  tv  re¬ 
ceiver.  In  addition  to  this  con¬ 
venience,  neatness  of  wiring  ar¬ 
rangement  and  protection  against 
operating  electrii'al  units  overnight 
are  other  advantages  claimed  for 
the  unit.  The  switch  is  compact 
and  mounts  easily  to  the  wall.  A 
spare  outlet  is  provided  for  inde¬ 
pendent  operation  of  other  elec¬ 
trical  devices. 


Rome  Cable  la  a  manuiacturer  oi  military  types  SRIR.  SRHV  and  WL.  complying 
with  Army-Navy-loint  Speciiication  IAN-C-76.  as  well  as  shipboard  types  SRI  and 
SRIB  conlorming  to  Speciiication  MIL-C-91S.  Insulated  with  Rome  Synthinol  thermo¬ 
plastic  compound,  these  wires  are  manufactured  in  the  complete  range  oi  specifica¬ 
tion  sixes. 


ROME  CABLE  CORPORA'nON 

DEPT.  E-ll,  ROME,  N.  Y. 


Whatever  your  re¬ 
quirements.  you  can 
depend  on  Rome  ior 
electronic  wires  oi 
the  highest  quality. 
The  coupon  will 
bring  you  descrip¬ 
tive  literature. 

MAIL  IT  TODAY. 


Please  send  me  information  on  Electronic  Wiring. 


Name 


Address 


Spectrum  Analyzer  .Adapter 

Microwave  Associates  Inc.,  22 
Cummington  St.,  Boston  15,  Mass. 
Type  P-530  spectrum  analyzer 
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Frequency  Standards 

P  0  BOX  66,  EATONTOWN  N  J  •  TEIEPHONE  ASBURY  PARK  M018 


EXPERTS  IN 

CllMATE  PROOF  PACKAGING 


CIIMATC'PBOOF  PACKAGING 


HERMETICALLY-SEALED 
LIMIT  SWITCHES 


Reliable  in  any  environment.  Electric- 
Snap  Hermetically-SealtJ  Limit  Switches 
with  working  parts  sealed  in  an  atmos¬ 
phere  of  dry,  inert  gas  are  unaffected  by 
heat,  cold,  moisture,  dirt  and  temperature 
cycling.  Available  with  both  mountings 
and  actuators  to  fit  them  to  retn-fit  pro- 
grams  as  well  as  atw  aircraft  designs.  Also 
preferred  for  industrial  precision -switch 
applications  where  utmost  dependability 
is  essential. 

Writ*  for  FREE  losic  Switch  ond  Catalog 


Environment  FREE! 
PROOF  AGAINST 

•  Cold  and  Hoot— from  —100° 
to  -1-250°  •  Altitudo  •  Dirt 

•  Molsturo  •  Oil  •  Corrosion 

•  Ico  Jamming 


Meets  all  Specifications  for 
Signal  Corps,  Navy  and  Air 
Force  Shipments  of  Elec¬ 
tronic  Equipment  with 
Facilities  that  include — 


•  SPECIAL  PACKAGING 

EQUIPMENT 

O  EXPERTS  IN  MILITARY 

SPECIFICATIONS 

•  ECONOMICAL  ASSEMBLY 

LINE  METHODS 

•  FULL  COMPLIANCE  IN 

EVERY  DETAIL 

O  COMPHENT  CONSULTING 
SERVICE 


ELECTRO-SNAP  SWITCH  &  MFC.  CO. 


WIRE  FORMING 
SPECIALISTS 


NEW  ILLUSTRATED 
BROCHURE  explains  in  de¬ 
tail  how  Cargo  Packers  can 
economically  handle  all  de¬ 
tails  of  your  military  pack- 
aging  problems.  You  save 
valuable  plant  space,  costly 
equipment  and  the  need  for 
experienced  specification 
packaging  experts.  Find  out 
now,  how  Cargo  Packers  pro¬ 
duction  line  methods  save 
you  time,  money,  endless  de¬ 
tail  work,  and  costly  errors. 
Request  your  copy,  now! 


Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings — Drawinp 
Modem  facilities,  high-productioa 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quoUtion. 
PIX  MANUFAaURING  CO.,  Inc. 
24-B  Bedford  St.,  Newark  3,  N.  J. 


CARGO  PACKERS 

iNCorFotxrco 
73  RUTLEDGE  STREET 
BROOKLYN  11,  NEW  YORK 


MICROMETER  HEAD 

ike  ^leettonici  Un/uitt^ 


LAItC,  UtllU,  EAST  TO  lEAD  (AIIIUTIOK,  FIK  A  TlliailE  STOP  TO  PtEYflT 
THIUO  JAMHIIS,  ME  FUTIIES  F08IID  10  FS  MICIOaUEl  HUDS  WHICH  HEIF 
EMIHEEIS  SPEED  OP  THEII  WOK  THESE  AHO  BAHT  OTHEI  FEATVIES  UE  DESHIIEO 
n.THE  HEW  nilETII  OR  FS  MICIOHnEI  HEADS,  OIIAIHAIU  OH  lEOIEST. 
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adapter  consists  of  a  complete  set 
of  r-f  plumbing  to  convert  any 
existing  S  or  X  band  spectrum 
analyzer  to  the  frequency  range 
centered  at  35,000  me.  Input  sensi¬ 
tivity  will  vary  with  the  noise 
figure  of  the  spectrum  analyzer 
receiver  with  which  it  is  used,  but 
threshold  sensitivities  of  70  db 
below  1  mw  are  to  be  expected.  The 
unit  is  composed  of  a  2K25  klystron 
operating  at  X-band  and  powered 
from  the  spectrum  analyzer  power 
supply.  Oscillator  output  is  fed 
through  a  variable  attenuator  to  a 
mixer  where  its  fourth  harmonic 
is  mixed  with  the  incoming  milli¬ 
meter  signal.  Signal  input  enters 
through  a  UG-381/U  connector  and 
RG-96/U  waveguide.  The  i-f  output 
of  the  mixer  is  a  type  N  connector. 


vr:.  ■'  5t]  •  .f 


Headquarters  for . . . 


HUDSON 


RADIO  A  TELEVISION  CORP. 


...S  .  , 

prompt  Velivety 


Versatile  Test  Instrument 

Television  Equipment  Corp.,  238 
William  St.,  New  York  38,  N.  Y., 
announces  a  new  type  of  test  instru¬ 
ment,  the  Syncroplex,  a  multiwave¬ 
form  generator  and  pulse  synchron¬ 
ization  unit  At  repetition  rates  of 
1  cps  to  100  kc  it  provides:  (1)  saw¬ 
tooth  waves;  (2)  square  waves  or 
square  pulses,  1  (isec  to  1  second 
duration  with  rise  time  of  0.15 
(xsec;  and  (3)  integrated  or  dif¬ 
ferentiated  versions  of  the  square 
waves  and  pulses.  Other  applica¬ 
tions  of  the  unit  include:  oscillo¬ 
scope  sweep  Phaser,  delayed  pulse 
generator,  oscilloscope  trace  ex¬ 
pander,  frequency  divider,  and 
pulse-time  or  pulse-width  modula¬ 
tor. 


Square-Wave  Generator 

New  London  Instrument  Co.,  P.O. 
Box  189,  New  London,  Conn.  The 
compact  type  160-A  square-wave 


New  1953 


HUDS0N\i 
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Hudion  carries  a  complete  line  of 

RCA  TUBES 

to  meet  every  Industrial,  Laborotory  and  I 
Communicotions  requirement. 


L  VOLTAGE  REGUUTORS  •  RECTIFIERS  | 
POWER  TUBES  •  THYRATRONS 
monoscopes  •  CAMERA  TUBES  | 
IGNITRONS  •  PHOTOTUBES 
CATHODE  RAY  TUBES 
OSCILLOGRAPH  TUBES 
COLD-CATHODE  TUBES 
VACUUM  POWER  TUBES 
VACUUM  t  GAS  RECTIFIERS 
and  ALL  SPECIAL-PURPOSE  TUBES 


Complete  Line  of 
RCA  TEST  EQUIPMENT 
RCA  BATTERIES 
RCA  PARTS 

inicTit^  I 

\TUBl  t  I  pQH  SERVICE  on  RCA  TUBES,  TEST  INSTRU 
V  -■  111/  HtHTS,  BATTERIES,  PARTS  .  .  .  Call  Hudson  your 

^  I  U  '  ^  complete,  dependable  source! 


•r _ _  * 


Indudes  The  New,  larger  edition  of 


JAM 


GUIDE 


The  most  complete  buying  guide  of 


Its  kind!  INCLUDES  the  latest  JAN 


CROSS-REFERENCE  GUIDE  and  all 


types  of  fully  approved  JAN  COM 


PONENTS.  Over  196  pages  of  the 


latest  and  largest  selection  of  In¬ 


dustrial  Electronic  Equipment,  Tubes, 
Test  Instruments,  Recording  and  High 
Fidelity  Audio  and  Sound  Equipment. 


Complete  lines.  Wide  selection.  All 


Standard  Makes  in  Stock  for  Prompt 
Delivery  at  LOWEST  PRICES! 

Send  for  your  FREE  Copy  Today 


Hiiun  RaOlo  0  TV  Corp.  Q,pt  | 

40  Witt  4ltk  SI.,  ntm  Tirk  30,  N.  Y.  | 

□  Pliati  tine  FREE  eipy  1053  Hudtin  CltHis  | 

□  Ship  the  followini:  . . . . . 


48  WEST  48th  ST.  *212  FULTON  ST.  i 


New  York  36,  N  Y  New  York  7,  N  Y. 

Circle  6-4060 
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SMALLEST 

RESISTOR 

AVAILABLE 


(ideal  for  Miniaturization) 


TELEWAVE  LABORATORIES,  INC. 

100  Metropolitan  A»e.  •  Brooklyn  11,  Now  York 


WAXES  ^{v/A%  COMPOUNDS 


\/  NiW  DiSiGNS 


Amkkan  Tiuvisioh  t  Rapio  Co. 
Svte€  t93l 

SAINT  PAUL  1.  MINNfSOTA-U  S  A 


TYPICAL  APPLICATIONS 

\  Power  measurement  at  any 
frequency 

\  Matched  terminations  for  wava- 


•  Resistive  power  pickup  loc 

•  RP  pads  or  attenuatois 

•  Dummy  loads 

•  Temperature  measurements 

•  Impedance  matching 


TYPE  R  RESISTORS  employ  noble 
metal  film  deposits  on  specially 
selected  heat  resistant  glass. 

FILM  THICKNESS  offers  negligible 
skin  effect,  at  microwave  frequencies. 
POWER  CAPACITY  of  'A  watt  pro 
vides  high  power  handling  ability. 
PHYSICAL  STRUCTURE  is  ideally 
suited  to  impedance  matching  in  stand¬ 
ard  coaxial  line  and  waveguides. 
FINISH.  Coated  with  a  special  silicone 
varnish  to  protect  the  film. 


SPECIFICATIONS 

Resistance:  SO  ohms  standard,  other 
values  on  request. 

Tolerance:  S%  or  <0% 

Wattage:  'A  watt  continuous  duty 
at  25*C 

Size:  1/16  inch  diam.  i  3/16  Inch  long 

Terminals:  Tinned  sections  1/16  Inch 
long 

Film  length:  Type  R  063  —  1/16  inch 
Type  R  093  —  3/32  inch 

Temperature  Coefficient: 
approx.  0.0019  ohms/ohm/*C. 

Power  Sensitivity:  Approx.  10  ohms/ 
watt 


SEALING 

DIPPING 

POTTING 

IMPREGNATING 


INSULATING 
FUNGUSPROOFING 
MOISTUREPROOFING 
HEAT  CONDUCTING 


r'A”  BATTERY 
ELIMINATORS 


Developed  and  produced  for  manufacturers  of  electronic  components 
and  other  electrical  units. 

Specifications  and  samples  available  on  request. 
Information  relative  to  your  problem  or  application  will  enable  us 
lo  make  suggestions  and  recommendations. 

BIWAX  CORPORATION  SKOKIE.  ILLINOIS 


^Naw  Models  .  .  .  Designed  for  testing  D.C. 
Electrical  Apporotus  on  Regular  A.C.  Lines, 
i  Equipped  with  Full-Wave  Dry  Disc  Type  a 
k  Rectifier,  Assuring  Noise-less,  lnterfer^4 
^  ence-Free  Operation  and  Extreme^ai^ 
long  Life  ond  Reliability, 
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SCOPE  DOLLY 

Modal  1 

■  ** 

Convenient  Height  ond  Viewing  Angle 

Adjustable  to  Hold  Portable  Scapes 

\ 

Boll  Bearing  Swivel  Rubber  Tired  Costers 

Lightweight  Aluminum  Construction 

1 

Recommended  by  Laborotories  Wherever  Used 

1  'h 

$35.00  FOI  LOUISVILU.  KY. 

i 

Femierlv  nwniifoctured  by  UNIQUE  OEVKH 

I  ! 

Now  and  sold  bf 

.  F  ' 

TECHNICAL  SERVICE  CORPORATION 

\ 

Hid  MlcMoon  Drive  Louisville  S.  Keotncky 

NEW  PRODUCTS 


generator  provides  square  waves  at 
frequencies  from  50  cps  to  1  me 
with  a  maximum  rise  time  of  0.05 
microsecond  on  all  frequencies. 
Fixed  frequencies  are  50,  1,000, 
10,000,  100,000  and  1,000,000  cps. 
Other  frequencies  are  obtainable 
through  the  use  of  an  external  fre¬ 
quency-control  capacitor  for  which 
terminals  are  provided.  A  pulse  for 
oscilloscope  .synchronization  is  avail¬ 
able.  Output  is  controllable  from  0 
to  20  V  peak-to-peak  and  is  constant 
at  all  frequency  .settings.  Tilt  and 
over.shoot  are  negligible. 


IVfultiplier  Phototube 

Radio  Corf,  of  America,  Harrison, 
N.  J.  Model  6199  is  a  small,  lO-stage 
multiplier  phototube  of  the  head-on 
type,  intended  for  use  in  scintilla¬ 
tion  counters  and  in  other  applica¬ 
tions  involving  low-level,  large-area 
light  sources.  Spectral  response 
covers  the  range  from  about  3,000 
to  6,200  angstroms  with  a  peak 
value  at  approximately  4,000  ang¬ 
stroms.  Design  features  include  a 
.semitransparent  cathode  having  a 
diameter  of  li  in.  on  the  inner  sur¬ 
face  of  the  face  end  of  the  bulb;  a 
face  with  a  flat  surface  1  in.  in  di¬ 
ameter  to  facilitate  the  mounting 
of  flat  phosphor  crystals  in  direct 
contact  with  the  surface;  and  10 
electrostatically  focused  multiply¬ 
ing  stages. 


Tronsicoil's  specialized  service  in  the  fast-growing 
control  field  has  played  an  important  port  in 
odvancing  the  control  art.  From  the  outset  "stond- 
ord"  control  types  were  avoided  in  favor  of  highly 
adaptable  basic  types.  Maximum  efficiency  has 
been  assured  by  modifying  these  basic  units  to  any 
needed  extent  to  meet  the  exoct  requirements  of 
the  applications  for  which  they  were  intended. 

Thus,  Tronsicoil  control  components  ore  invariably 
fltted  for  the  job.  Their  use  does  not  entail  any 
lowering  of  performonce  standards  as  often  hap¬ 
pens  where  inflexible,  highly  standardized  com¬ 
ponents  ore  employed. 

Control  engineering  horizons  have  been  ex¬ 
panded  materially  os  a  result  of  this  policy. 


Wnte  for  new  data  bulletin  on 
Tronsicoil  control  motors,  gear 
trains,  motor-driven  inductor 
generator^  and  servo  amplifiers. 


Literature 


Electrical  Computer.  Consoli¬ 
dated  Engineering  Corp.,  300  N. 
Sierra  Madre  Villa,  Pasadena  8, 
Calif.  Bulletin  1802A  describes  the 
model  30-103  electrical  computer 
that  is  designed  for  rapid  solution 
of  as  many  as  12  simultaneous 


107  GRAND  STREET 


NEW  YORK  13,  N.  Y. 


ELECTRONICS  — November,  1952 
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ONE  OF  A  SERIES  OF 

®  WoJcrnhJ... 

REGULATED 
POWER  SUPPLIES 


•for  RESEARCH- 
DEVELOPMENT 

I 

ULTRA-SONIC 
DELAY  LINES 


txausivt  nmtseNTATivfS: 

H.  B.  ZEIOER,  N«w  Yofk  17,  N.  Y.  •  OLENN  OARNER  CO.,  Chicago  A,  III.  •  WM.  F.  HOEFER,  Faiadana,  Coli*. 


THE  LOUTHAN  MANUFACTURING  COMPANY 

A  Suhstdiary  of  Harbison^Walkor  ttofroctorioi  Co. 

EAST  LIVERPOOL,  OHIO 


RICHARD  D.  BREW  and  CO..  INC. 
lot  CONCORD  AVE.,  RELMONT  78.  MASS. 


.ore  LISTENING 
COMFORT  with 


uumruM  with 
lightweight  TELEX  headsets!! 
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A  laboratory  instrument  designed 
to  meet  research  requirements 

•  0  to  500V  DC  at  0  to  300MA 

•  HV  regulation  within  0.2V  at  any 
setting 

•  HV  hum  level  within  2MV 

•  0  to  -150V  bias,  stabilized,  5MA  max. 

•  6.3V  AC  filament,  6A 

Send  for  Bulletin  E-300A 
Also  available:  general  purpose  units  for 
industrial  or  laboratory  use. 


%^nivcrSai 

^ieclronics  Co. 

2012  South  Sepulveda  Boulevard 
^  Los  Angeles  25,  California 


MODEL  300A 


for  Electronic  Applications 


The  high  quality  porcelain  insulators 
you  need  are  assured  by  Louthan's  care¬ 
ful  workmanship  and  close  inspection. 
Louthan  specializes  in  Vitrified,  Refrac¬ 
tory,  and  low-loss  Steatite  porcelain  in¬ 
sulating  parts,  with  the  clean,  smooth 
surfaces,  the  >;ood  mechanical  strength. 


the  specified  electrical  properties,  and 
the  dimensional  accuracy  your  applica¬ 
tions  demand. 

Louthan  production  facilities  are 
geared  for  volume  production  and 
prompt  deliveries.  Send  us  your  inquiries 
today. 


■*.*-  Magnetic. 

Medarn,  light- 

wgighi,  durable  .  ,  .  -TWMSET 

Eotily  odjutlabU  Ughtweight  1.6  oi.TELEX 

and  built  for  hard  Twinset  pipes  signal  directly 

usage,  TELEX  into  the  ear,  blocking 

Haadset.  giv.  tap 

quality  racaplion  1/  4  fatigue.  Magnetic, 

without  Hit  Aw'V  \ 
punishmtnt  of  ■ 

oxtra  woighi  ond  J  STANDARD  OF  THE 

prtssuro.  \  WORLD  FOR 

•Trode  Mork  OUAIITY  HEADSETS 
Commercial  Communications  •  Electronic  Laboratories 
Office  Transcribing  Machines  •  Radio  Monitoring 
Telecasting  •  Amateur  Radio  •  Record  Stores  •  Theaters 
Rhone-Order  Boards  •  Wired  Music  Installations 
Far  ctnplttt  idirmikM  br  any  d  tht  aktvt  headsets,  write 

TELEX/  tiicTRO-AcousTic  oiv. 

Deportment  9«C  •  St.  Raul  1/  Minnesota 
In  Canada,  ATLAS  RADIO  CORR.,  Toronto 


*SARSiT 

Sensitive  TELEX  Eorset  slips 
onto  ear  ond  is  preferred  by 
oil  who  use  single-phone 
heodsets.  Weighs  only  t/j 
01.  ond  leoves  other 
eor  free  for 

phone  colls  or  7^ 
conversotion.  Z  ^ 

T«l«  produces  f-- 

headsets  to 
naouficturent 


...  in  advanced 
automatic  control  systems, 
computers  and  instrumentations  with 
SMI’s  standard  line  of  pre-designed  electronic 
plug-in  packaged  functionsj,,.— i 

SERVOMECHANISMS,  Inc.,  packaged\nictiQn  or  "building  block'  J 
technique  divides  the  systems'  circuitrTmtp  basic  circuits  ^ 
power  supply,  adapter,  modulator,  amplifier,  positionrng  b-- 
mechanism  and  assembles  them  into  standardized  plug 
in.  compact  units.  Standardization  of  units  allows  for  mul 
tiple  applications  and  combinations  to  effect  desired 
systems  or  instrumentations  Units  plug  into  pre  wired  ||9H 
I  chassis  and  lock  into  position  with  quick  acting 
L  fasteners.  Maintenance  becomes  a  plug  in  or  -out 
I  operation .  .  .This  design  philosophy  provides  for: 

■  •  Performance  Reliability 

B  •  Flexibility 

B  •  Ease  of  Maintenance 

B  •  Interchangeability 


(COntlRlMd) 


DMY 


Mechanisms  to  Kcom- 
"iimdate  components  te 
s^ifie  systems. 


MODUlATQt 


eerve  system 


linear  equations.  The  computer  , 
described,  applicable  to  many  fields  , 
such  as  electrical  circuit  study,  air-  1 
craft  flutter  analysis,  and  statistics, 
is  fast  and  accurate,  yet  priced 
within  the  budget  of  the  average 
laboratory.  It  has  been  used  widely  i 
for  rapid  reduction  of  mass  spec¬ 
trometer  and  infrared  spectrophoto-  i 
meter  data.  | 

I.,aminated  Plastics.  The  Formica  | 
Co.,  4614  Spring  Grove  Ave.,  Cin¬ 
cinnati  32,  Ohio,  has  issued  a  new 
general  catalog  describing  50  stand¬ 
ard  grades  of  Formica  laminated 
plastics  for  industrial  usage.  Print¬ 
ed  in  colors,  the  16-page  illustrated 
publication  features  a  new  edition 
of  the  Formica  comparator  chart. 

In  this  chart  the  major  characteris¬ 
tics  of  each  grade  are  described  and 
a  quantitative  grading  system  per¬ 
mits  easy  choice  of  the  material 
best  suited  to  special  requirements. 
The  catalog  also  shows  typical  uses 
of  Formica  in  sheets,  tubes,  rods, 
molded  and  postformed  shapes  for 
electrical,  chemical  and  mechanical 
applications. 

Microwave  Equipment.  Radio 
Corp.  of  America,  Camden  2,  N.  J. 

A  new  20-page  informational  book¬ 
let  provides  a  semitechnical  descrip¬ 
tion  of  microwave  radio  systems.  It 
is  fully  illustrated  with  photo¬ 
graphs,  diagrams,  charts,  graphs 
and  maps.  Seventeen  chapter  head¬ 
ings  include  terse  de.scriptions  of 
microwave  radio,  how  it  works, 
propagation  characteristics,  opera¬ 
tional  advantages,  economic  factors 
influencing  choice  of  frequencies 
and  desirable  design  characteris¬ 
tics.  Other  chapters  deal  with  mul¬ 
tiplexing,  telemetering  and  remote 
control  features  of  microwave  sys¬ 
tems,  while  in  other  categories  prac¬ 
tical  information  as  to  who  can  use 
microwave,  how  to  plan  a  micro- 
wave  system,  selecting  station  sites 
and  other  valuable  information  is 
pre.sented. 

Subminiature  Tubes.  Raytheon 
Mfg.  Co.,  55  Chapel  St.,  Newton  58, 
Mass.,  has  announced  six  new  reli¬ 
able  subminiature  tube  tsrpes  in  a 
booklet  just  off  the  press.  Included 
are  a  dual  diode,  three  dual  triodes 
of  amplification  factors  of  20,  35 
and  70,  a  voltage  regulator  tube. 


mainf«n€i 


I^^^Pz'Irispter  to  tailor  stand- 
jgir^  ard  components  to 
>  “r  specific  systems. 


AMnu^.  Comptetalip^^ofMand 
- .  400  cyclesmplifiers  amt 

assoc^fed  power  sup- 
plies  tor  servo  motors  in 
\  tho  3  and  10  watt  range. 

Mhers  on  special  order. 


Write  for  inforrrration  on  : 

llitary  and  . 
industrial  applications. 


sTpygiilfeNisMs.,.. 

ROSTAND  STEWART AVES.,WESTBURY,  N.Y. 
NEW  CASSEl.  N.  I  EL  SEGUNDO,  CAL 
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^  HIGH 
^  MEGOHM 


Typ*  H  RaiUton  are 
iumUhed  with  resistance 
values  as  high  as  SO  million  meg¬ 
ohms  (S  X  10‘*  ohms).  Their  ad¬ 
vanced  design  insures  highest  sta¬ 
bility  with  extremely  low  noise 
level,  polarisation  efiects,  and  volt¬ 
age  and  temperature  coeliicients. 
Available  in  sizes  suitable  lot  any 
circuit  requirement.  Standard  resist¬ 
ance  tolerance  ±  10%. 


RESISTORS 


RPC  Type  H  Resistors  are  rugged, 
durable  units  jacketed  in  polyeth¬ 
ylene  to  provide  maximum  protection 
against  mechanical  damage  and 
humidity.  These  resistors  are  emi¬ 
nently  suited  ior  electrometer  cir¬ 
cuits.  radiation  equipment,  photo 
cell  circuits  and  as  high  resistance 
standards.  Moderately  priced.  Write 
lor  catalog  today. 


ALSO  MANUFACTURERS  OF  HIGH  QUALITY  PRECISION  WIRE  WOUND  RESISTORS.  HIGH 
FREQUENCY  RESISTORS  AND  HIGH  VOLTAGE  RESISTORS.  WRITE  TODAY  FOR  CATALOG. 

TDC  resistance  products  co. 

-wlXvW-  714  RACE  STREET  •  HARRISBURG  2.  PA. 


Precision  drilling  made  easy  I 

Phillips  &  Hiss 


O-Vs"  Capacity 
1 "  Quill  Travel 


Sensitive  "Feel” 

Sensitive  Speed  Control: 

Foot-operated,  leaves  both  hands  free 
High  Precision:  Selected 
Chuck  and  Bearings.  Spindle  true 
within  .0004”.  Table  square  .0006"  in 
5"  circle.  Permanent  accuracy,  cast¬ 
ings  annealed  and  ground. 

WRITEi  Bullvlin  E2 

-  I  I  Phillips  ti  Hits  Co.,  Inc. 

H55  N,  McCoddcn  Ploc* 
Hollywood  38,  Colifornio 


DRY  TYPES 

78  Standard  Industrial, 
Laboratory  and  Gov¬ 
ernment  Types. 


LAB-BILT 

BATTERIES 

Our  engineers  will  design 
and  create  to  your  re¬ 
quirements.  Send  us  your 
specifications. 


RESERVE  TYPES 

Water  activated 
“One  Shot"  Batteries. 


Hl-DRIVE 

MINIATURE 

MOTOR 


Precision-built,  low-cost, 
bottery-operoted — 
available  for  delivery 


Send  for  FREE  Catalog 


SPECIALTY  BATTERY  COMPANY 

A  Subtidiory  of  Ihr  (SaYOVW)  »oy-0-Vot  Compony 
MADISON  10,  WISCONSIN 


instrument 
housings 

panels  ♦CHASSIS 


MECHANICAL 

(ELECTRICAL 

ASSEMBLIES 


STAMPINGS, 
ALL  METALS 


A  complete  manufacturing  service: 
Fabricating,  Stamping,  Screw  Ma~ 
chine  Work,  Assembling. 

Precision  work,  experienced  fabrica¬ 
tion,  dependable  service. 

SEND  DRAWINGS  FOR  ESTIMATES  I 


STAMFORD  METAL 

SPECIALTY  COMPAN  Y  ' 

429  West  Broadway,  New  York  12,  N,  Y. 
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MACDONALD 

Proportional 

TEMPERATURE 

CONTROL 


The  THYRATRON  Control  allowe  PROPORTIONAL  regulation  of 
output  power  to  electrically  heated  furnaces.  Instead  of  turning 
current  on-ond-off,  or  adjusting  the  time  of  application  of  full 
power,  the  power  level  is  continually  monitored  in  accordance 
with  the  furnace  demand.  In  this  way  the  number  of  exixmsions 
and  contractions  of  the  heated  elements  is  greatly  reduced,  in¬ 
creasing  heater  element  life.  The  controller  operates  proportion¬ 
ally  from  a  resistance  thermometer,  and  thus  insures  maximum 
sensitivity  of  controL 

SPECIFICATIONS: 

Resistance  Thermometer  Actuated 
Controls  up  to  IVt  amperes  @  220V 
Standard  Ranges:  — 55  to  200°C:  0-1000°F;  0-1000°C 
Controls  to  0.1  °C  (0.01  °C  or  better  with  improved  furnaces) 

W.  S.  MACDONALD  CO.,  INC. 

University  Rood  •  Cambridge  •  Massachusetts 


T®  m  3  d 

liuisroiMEin 

built  tolMll-T"27l  specifications 


We  have  had  considerable  experience  in  designing 
and  building  transformers  to  MIL-T-27  specifications. 

Our  testing  equipment  in¬ 
cludes  facilities  to  test  over 
a  temperature  range  from 
minus  50°C  to  plus  85°C.  In 
addition,  Corona  test  equip¬ 
ment,  hot,  cold,  salt  water 
bath  equipment,  and  vacuum 
equipment  to  conduct  impreg¬ 
nation  tests  and  assimulate 
high  altitude  conditions  are 
available. 

ACME  ELECTRIC  CORPORATION 

3111  WATER  ST.  CUSA,  N.Y. 


Build  your  future  at 


The  revolutionary  B-47  medium  jet 
shown  above,  and  the  new,  still-classi¬ 
fied  B-52  eight-jet  heavy  bomber,  are 
two  striking  examples  of  Boeing  en¬ 
gineering  leadership.  Other  Boeing 
engineering  projects  include  secret 
guided  missiles  programs,  nuclear 
powered  aircraft,  and  exploration  of 
supersonic  flight. 

If  you  are  an  engineer  interested  in 
exciting,  long-range  projects  with  a 
future,  look  into  Boeing  opportunities. 

Here  at  Boeing  you’ll  share  the 
prestige  of  Boeing  leadership  that  has 
been  growing  for  35  years. 

There  are  opportunities  at  Boeinir 
ripht  now  for  experienced  and  junior 
enirineers  in  all  fields,  for  aircraft 
.  DESIGN  .  DEVELOPMENT 

.  RESEARCH  .  PRODUCTION 

.  TOOLING 

also  for  servo-mechanisni  and  elre> 
tronirs  designers  and  analysts,  and  for 
physicists  and  mathematicians  with 
advanced  degrees. 

Work  in  Seattle  or  Wichita.  Boeing 
provides  a  moving  allowance,  offers 
special  training,  a  salary  that  grows 
with  you— and  a  future  of  almost  limit¬ 
less  range.  You’ll  be  proud  when  you 
say,  "I’m  a  Boeing  engineer!” 

WHtt  fsUoy  t.  oUVrsu  M»m  tr  as.  cupsa 


I - 1 

I  JOHN  C.  SANDERS,  tun  EiRsw-PmsMl  I 

I  Dapf.  H-ll  I 

I  iMiRt  AiglgM  CMRHy.  SoltlR  14,  Wask.  | 

I  Eng{n«*ring  opportunitlM  ut  8o«lftg  r 

I  m*.  PImm  s«nd  m«  further  Information.  | 


WELL  BUILT  WIRES  SINCE  1899 


NEW  HAVEN  14,  CONNECTICUT 


NEW  PRODUCTS  (continued) 

and  a  voltage  reference  tube.  With 
the  five  reliable  subminiature  types 
previously  announced  the  booklet 
describes  a  total  of  eleven  types,  all 
of  which  are  available  for  prompt 
delivery. 


Instrumentation  Bulletin.  The 
Gulton  Mfg.  Corp.,  200  Durham 
Ave.,  Metuchen,  N.  J.,  has  available 
technical  bulletin  KA-1,  dealing 
with  instrumentation  for  shock  and 
vibration  testing  of  electron  tubes. 
Also  described  is  a  new  test  set, 
which  includes  accelerometers,  am¬ 
plifiers  and  filters.  The  instrument 
discussed  can  be  used  directly  with 
galvanometers,  oscilloscopes,  or 
electronic  voltmeters,  for  direct 
evaluation  of  shape  and  magnitude 
of  accelerations. 


Industrial  Television.  Diamond 
Power  Specialty  Corp.,  Lancaster, 
Ohio.  Bulletin  1025-A  covers  the 
new  model  300-B  Utiliscope  (wired 
television),  the  complete  installa¬ 
tion  of  which  consists  of  a  camera, 
a  small  power  unit  and  the  monitor 
or  viewing  unit.  The  bulletin  is 
fully  illustrated  and  includes  the 
Utiliscope’s  advantages,  typical 
uses,  circuit  design  and  general  in¬ 
formation. 


CALL  ON 


Special  cord  sets  of  flexible  cord,  shielded  communications 
wires  and  multiple  conductor  cables,  equipped  with  molded 
rubber  or  plastic  fittings  ore  among  the  many  quality  pro¬ 
ducts  offered  by  Whitney  Blake. 

If  standard  molds  cannot  be  adapted  to  individual  applica¬ 
tions,  Whitney  Blake  is  prepared  to  design  and  make  special 
molded  junctions  and  other  fittings  to  provide  the  water  and 
impact  resistance,  small  size,  light  weight  and  protection 
from  tampering  so  important  to  many  of  today's  applications. 
Whitney  Blake  has  over  thirty  years  experience  in  the  cord  set 
field  and  more  than  fifty  years  in  producing  well  built  wires. 
The  close  control  exercised  in  the  production  of  Whitney 
Blake  cord  and  cable  6nd  the  extensive  testing  facilities 
make  Whitney  Blake  Cord  Sets  completely  dependable. 

If  you  have  a  cord  set  problem  our  design  engineers  will  be 
glad  to  help  you  solve  it. 


Tubular  Trimmers.  JFD  Mfg.  Co., 
Inc.,  6101  Sixteenth  Ave.,  Brooklyn 
4,  N.  Y.  Form  No.  199  is  a  single¬ 
page  bulletin  dealing  with  a  line  of 
piston-type  variable  trimmer  ca¬ 
pacitors.  Approximately  one  inch 
in  length,  the  tubular  trimmers 
de.scribed  deliver  uniform  change 
of  capacitance  in  relation  to  rota¬ 
tion  with  excellent  resettability. 
The  literature  includes  illustrations 
and  outstanding  features  of  the 
units. 


Motor  Speed  Controls.  General 
Radio  Co.,  275  Massachusetts  Ave., 
Cambridge  39,  Mass.,  has  issued 
an  8-page  bulletin  illustrating  and 
describing  in  detail  all  of  its  Variac 
motor-speed  controls.  Technical 
information  including  speed-torque 
curves  and  typical  applications  are 
given  on  all  models.  Prices  are  in¬ 
cluded. 


<!S>  WHITNEY  BLAKE  CO 


Direct-Writing  Recorders.  San¬ 
born  Co.,  39  Osborne  St.,  Cam¬ 
bridge  39,  Mass.,  has  issued  a 
16-page  booklet  covering  the  seven 
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MODEL 

PC-100R 


•  Paired  pulses  5  to  5000  microseconds  interval.  50  cycles  to  5  Kc.  recur¬ 
rence  rate  with  meter  indication 

•  Width  1  microsecond,  rise  and  decay  times  0.1  microsecond,  amplitudes 
0-75  volts  open  circuit,  220  ohm  internal  impedance 

•  Polarities  and  amplitudes  independently  controlled,  separate  or  mixed 
outputs 

a  Sync  internal  or  from  external  positive  10  volt  trigger 

a  Positive  50  volt  sync  output  trigger  coincident  with  fixed  pulse,  220 
ohm  internal  impedance 

a  Time  markers  1,  10  or  100  microseconds;  negative  pulses  0  to  10  volts, 
220  ohms  internal  impedance 

a  Amplitude  calibration  60  cycle  square  wave,  0.1  to  100  volts  in  steps 

a  Model  PC-100  cabinet  mounted,  PC-IOOR  relay  rack  panel  mounted 
Incorporates  design  of 
HAZELTINE  ELECTRONICS  CORP. 

Model  1456  Senior  Pulser 
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»r  FIXED 
^CAPACITORS 
MINIATURIZED 


For  applications  involving 

•  High  frequency  operation 
•  Low  inductance 
•  High  voltages  and  currents 
•  Temporary  overloads 
•  Negligible  power  factor 


ORIGINAL 
,  SERIES 


JCS 

SERIES 


JCSl 

SERIES 


JCS-250  MMFD. 


ICSL-2S9  MMFD 


advantages  of  its  direct-writing 
recorders  for  industrial  users.  The 
recording  equipment  described  and 
illustrated  is  available  in  completely 
assembled  systems  that  are  ready 
for  use  in  the  laboratory  or  on  the 
job,  or  as  separate  instruments 
fitted  with  proper  connectors  for 
use  or  integration  with  other  equip¬ 
ment  already  owned.  Typical  u.sers 
are  listed,  and  chief  applications 
and  technical  data  are  included. 

Acoustical  Lens.  James  B.  Lansing 
Sound,  Inc.,  24.^9  Fletcher  Drive, 
Los  Angeles  39,  Calif.  Distribut¬ 
ing  a  uniform  sound  wave  over  the 
entire  audio  spectrum,  the  new 
j  acoustical  lens  described  in  a 
i  single-sheet  bulletin  smooths  out 
1  the  high  frequencies.  An  illustra¬ 
tion,  dimensional  diagram  and 
specifications  are  included.  Also 
shown  are  polar  diagram.-)  of  the 
directional  characteristics  of  an 
acoustic  lens  and  a  multicellular 
horn. 

Graphic  Recorder.  Francis  L. 
Moseley,  1136  No.  Las  Palmas  Ave., 
j  Los  Angeles  38,  Calif.  A  single 
I  data  sheet  presents  an  instrument 
]  that  combines  in  convenient  form 
I  all  facilities  needed  for  the  graphic 
I  recording  of  test  measurements.  In 
I  seconds  the  Autograf  illustrated 
I  and  described  in  the  bulletin  will 
I  plot  curves  showing  the  relation- 
I  ship  between  a  dependent  and  an 
j  independent  variable — no  reading 
of  meters,  no  columns  of  data,  no 


French  curves.  Complete  specifica¬ 
tions  are  given. 

TV  Studio  Lighting.  Kliegl  Bros., 
321  W.  50th  St.,  New  York  19,  N.  Y. 
A  new  tv  studio  lighting  and  asso¬ 
ciated  facilities  planning  manual  is 
now  available.  The  manual,  in 
folder  form,  is  complete  with  tested 
sample  studio  plans  and  informa¬ 
tive  pictures  of  actual  studios  show¬ 
ing  lighting  facilities  in  use. 

Coating  Thickness  Gage.  Branson 
In.struments,  Inc.,  430  Fairfield 
Ave.,  Stamford,  Conn.,  has  released 
a  6-page  folder  describing  the 
theorj'  and  operation  of  the  model 
600  Coatingage,  a  portable  instru¬ 
ment  that  is  used  to  measure  the 
thickness  of  nonmagnetic  coatings 
on  magnetic  bases  and  to  detect  pin- 
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READ 

ESSENTIALS  OF 


MICRO- 

WAVES 


By  Robert  B.  Muchmore 
Hughes  Aircraft  Co, 

A  new  book  presenting  in  basic 
terms — without  mathematics — the 
physical  principles  and  applica¬ 
tions  of  microwaves.  Covers  wave 
propagation  and  reflection,  cavity 
resonators  and  filters,  microwave 
antennas,  electronic  devices,  noise, 
microwave  radio  systems  and  re¬ 
lays,  radar,  and  microwave  meas¬ 
urements. 

1952,  236  pages,  $4.50 

V'rite  for  a  copy  on  10-day  approval 

JOHN  WILEY  &  SONS,  INC. 

440  Fourth  Ave.  Now  York  16,  N.  Y. 
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More  and  more  exacting  engineers 
and  designers  are  getting  first¬ 
hand,  ffroof  of  the  rigid,  round- 
the-clock  performance  standards 
built  into  every  Milwaukee  Trans¬ 
former  Co.  product. 

Stringent  quality  control  methods 
combined  with  modern  produc¬ 
tion  facilities  and  skilled  engineer¬ 
ing  are  reasons  why  you  can 
expect  and  get  "Performance  that 
Exceeds  the  Demand.” 


Custom-engineered 
components  for 
MIL-T-27  government, 
and  commercial 


requirements. 
Quotations  submitted 
upon  request. 


Writ*  for  your 

copy  of  Catalo9 
MTRI 


SPECIALTY  ENGINEERING  .  .  .  DESIGN. 
DEVELOPMENT  AND  PRODUCTION 


MILWAUKEE  TRANSFORMER  CO. 

5231  NORTH  HOPKINS  STREET 
MILWAUKEE  9.  WISCONSIN 


holes  in  nonconductive  coatings  on 
conductive  bases.  One  of  the  most 
important  applications  for  the  ver¬ 
satile  instrument  described  has 
been  the  examination  of  corrosion- 
protective  coatings  for  thickness 
and  film  continuity.  Detailed  in¬ 
formation  on  the  operation  of  the 
equipment  is  included. 

Metal  Fa.steners.  Prestole  Corp., 
1345  Miami  St.,  Toledo,  Ohio,  has 
released  a  .series  of  engineering 
application  bulletins  on  patented 
metal  fasteners.  Both  latching  and 
non-latching  types  of  the  “C”  and 
“J”  clip  fasteners  are  described, 
with  engineering  type  of  illustra¬ 
tions  showing  complete  details  of 
assembly.  Engineering  application 
data  including  dimensions,  mini¬ 
mum  panel  hole  sizes,  material 
weights  and  screw  sizes  have  been 
tabulated  for  easy  reference. 

Electrical  Contact  Rivets.  Gibson 
Electric  Co.,  Pittsburgh  21,  Pa. 
Catalog  C-521,  just  published  de- 
•scribes  the  company’s  line  of  elec¬ 
trical  contact  rivets.  Discus.sed  in 
the  6-page  folder  are  contact  rivets 
made  from  fine  silver,  coil  silver, 
silver  alloys,  palladium  and  pow¬ 
dered  metal  compositions  desig¬ 
nated  as  Ductile  Gibsiloys.  Standard 
sizes  of  flat,  crowned  and  pointed 
contact  rivets  are  also  listed. 

Medium-Mu  Triode.  Lewis  and 
Kaufman,  Inc.,  50  El  Rancho  Ave., 
Los  Gatos,  Calif.  A  recent  data 
sheet  describes  the  type  254 
medium-mu  triode.  The  tube  is  il¬ 
lustrated,  given  outline  dimensions 
and  general  electrical  character¬ 
istics.  Operating  curves  are  pro¬ 
vided  for  average  static  character- 
tistics  while  maximum  ratings  and 
typical  operation  parameters  are 
supplied  over  three  modes  of  opera¬ 
tion:  (1)  class-B  a-f  power  ampli¬ 
fier;  (2)  class-C  r-f  power  ampli¬ 
fier,  plate  unmodulated;  and  (3) 
class-C  r-f  power  amplifier,  plate 
modulated. 

Transformers  and  Reactors.  South¬ 
western  Indu.strial  Electronics  Co., 
Inc.,  2831  Post  Oak  Road,  Houston 
19,  Texas.  An  8-page  folder  tech¬ 
nically  describes  a  line  of  precision 
engineered  transformers  and  re¬ 
actors  that  feature  high  induc- 
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Axial  fan  blower,  3  phase  self- 
cooled  motor  is  designed  to  start 
at  a  — 55°  C  and  feature  maximum 
possible  H  P  per  unit  weight  and 
volume.  The  temperature  will  rise 
45°  C  when  fully  loaded  with  4" 
4  blade,  29  degree  pitch  fan;  Sili¬ 
cone  wire  and  impregnation.  At 
full  load  the  input  is  94  watts, 
the  line  current  .54  amperes  and 
the  efficiency  is  60%. 

SPECinCATIONS 
Conform  to  NEMA  Standards 
and  other  Gov’t  specifications. 

Continuous  duty 

WEIGHT _ 22  oz. 

C  F  M  22  Average 

R  P  M  . 6250  Average 


suitable  for  50  to  60  CPS 
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tances,  small  size,  low  frequency  re¬ 
sponse,  precisely  matched  character¬ 
istics,  hermetic  sealing,  vacuum  im¬ 
pregnation,  dual  coil  (hum-buck¬ 
ing)  construction,  high-permeabil¬ 
ity  cores  and  drawn  mu-metal 
shields.  The  catalog  also  gives  in¬ 
formation  on  the  company’s  special 
transformers  and  reactors  with  de¬ 
tailed  specifications  of  some  recent 
designs. 


Pulse  Transformers.  Engineering 
Research  Associates,  Inc.,  1902  W. 
Minnehaha  Ave.,  St.  Paul  4,  Minn. 
Chief  features  and  characteristics 
of  the  type  130A1  three-winding 
pulse  transformer  are  shown  in  a 
single-sheet  bulletin.  The  trans¬ 
former  described  is  intended  for 
use  in  triggering  and  counting  cir¬ 
cuits,  as  a  blocking  oscillator  trans¬ 
former,  and  for  d-c  isolation,  inver¬ 
sion,  pulse-shaping  and  pulse-trans- 
mission  circuits. 


ST  AIM  LESS  STEEL 
FASTENINGS 


Snap-Action  Switches.  Micro 
Switch,  a  division  of  Minneapolis- 
Honeywell  Regulator  Co.,  Freeport, 
Ill.,  has  published  a  24-page,  two- 
color,  catalog  No.  82  of  precision 
snap-action  switches.  It  covers 
safety,  limit  and  interlock  switches 
designed  especially  for  switching 
a-c  circuits  in  industrial  and  com¬ 
mercial  applications.  The  publica¬ 
tion  gives  complete  information  on 
each  switch  including  description, 
dimensions,  mechanical  character¬ 
istics,  electrical  characteristics  and 
electrical  capacities.  Also  included 
are  technical  data  and  application 
ideas. 


Anti-Corrosive  has  millions  of  stainless  fastenings  in  ttock 
(probably  tbe  largest  selection  of  varieties  and  sizes  in  the 
world)  for  immediate  delivery.  Anti-Corrosive  has  the  ex¬ 
ceptional  production  capacity  that  can  fill  your  requirements 
bevond  stock  items  faster,  belter! 


Soldering  Iron.  The  Kemode  Mfg. 
Co.,  Inc.,  161  W.  18th  St,  New 
York  11,  N.  Y.  A  single-sheet  bulle¬ 
tin  covers  the  new  Quik-Shot 
soldering  iron,  listing  many  of  its 
emergency  uses.  The  unit  de¬ 
scribed  reaches  working  tempera¬ 
ture  in  10  seconds,  maintains 
soldering  temperature  for  6  to  8 
minutes,  has  a  peak  wattage  rating 
exceeding  250  watts  and  accepts 
a-in.,  i-in.  or  1-in.  tips. 


FREE-AN  Stainless  Fistenint  Selector 

This  handy  slide-chart  instantly  identifies 
A-N  Nos.  pertoining  to  stainless  steel  nuts, 
screws,  bolts,  rivets,  coHer  pins,  woshers; 
gives  siies  ond  other  data.  Write  for 
’Chart  52H"  TODAY  I 


Attenuators.  The  Daven  Co.,  191 
Central  ve.,  Newark  2,  N.  J.,  an¬ 
nounces  availability  of  its  latest 
brochure  on  attenuators.  A  wide 
variety  of  controls  is  shown,  in- 
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Style  16  (Medium), 
300  yd  tpooU, 
black  or  naturol 


connectors 


DAGE  ELECTRIC  COMPANY,  INC 

63  North  Second  Street  •  Beech  Grove,  lndion< 


for  lacings  that  stay  put! 


Gudelace 


•rieKTItMAN 


BRAIDED  NYLON  LACING  TAPE 


k  New  iwi  RevehrtiNinf  Type  ef  lieiic 


•  Saves  time,  saves  money,  greatly 
reduces  the  number  of  reiects 

a  Won’t  "bKe  through"  insulation 

p 

a  Won’t  cut  wireman's  fingers  or  cause 
dermatitis 

a  Ties  easier,  ties  tighter  and  cuts  down 
on  slipping  of  knots 


WtighI  31.5  IN. 
rVi''«II'/4’’ 

X  17'A" 


Another  example  of  WATERMAN 
pioneering,  a  compact,  portable  inttru* 
mentfor  precision  pulse  measurements 
adaptable  for  all  electronic  work,  in¬ 
cluding  radar  and  TV.  S-4-A  SAR 
PUISESCOPE  will  portray  all  attributes 
of  the  pulse;  such  as  shape,  amplitude, 
duration  and  time  displacement.  In  $ 
mode  of  operation,  the  unit  functions 
as  a  wide  band  oscilloscope,  with 
optional  video  delay,  in  either  repeti¬ 
tive  or  triggered  sweep  conditions.  In 
A  mode  of  operation  the  unit  functions 
as  a  precision  time  measuring  device, 
with  internal  crystal  controlled  mark¬ 
ers  available  for  self  calibration.  In  R 
mode  of  operation  a  desired  small 
segment  of  A  Sweep  is  expanded  to 
fill  the  face  af  the  tube  for  detailed 
observation. 


GUDEBROD  BROS.  SILK  CO.,  INC. 

Electronics  Division 

Main  Offtcei  13  South  12th  Street,  Philadelphio  7,  Po. 
225  West  34lh  Street,  New  York  I,  N.Y. 


'Ptuni  Pndnt 


Video  AmoKfler  bond  pass  up  to  11  me  . . . 
optional  Video  delay  0.55  ps , . .  Pulse  rise  and 
fall  time  better  than  0.07  ^s... Video  sensi¬ 
tivity  of  0.5  p  to  p  inch , . .  S  Sweep  80  cycles 
to  400  KC  either  triggered  or  repetitive ...  A 
Sweep  1.2  to  12,000  ps,  R  Delay  3  ps  to 
10,000  US . . .  Directly  calibrated  on  a  precision 
diol . . .  R  Pedestal  (or  sweep)  2.4  us  to  34  us 
...  A  &  R  Sweep  Triggers  available  externally 
...  Internal  crystal  markers  of  lOus  ±50us..* 
Built-in  precision  amplitude ^coRbration.. 
Operates  on  50  to  1000  cycles  at  115V  AC. 


WASHER  SPECIALISTS  for  nearly 
half-a-cenlury.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical.  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WH1TE- 
HEAD  S  CATALOG  ON  FILE; 
write  for  it. 


DETROIT  16.  MICH 


1691  W.  LAFAYETTE 
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TV  Broadcast  Equipment.  Allen  B. 
DuMont  Laboratories,  Inc.,  1500 
Main  Ave.,  Clifton,  N.  J.  A  new  20- 
papre  booklet  on  the  universal 
image  orthicon  tv  camera  chain 
model  TA-124-E  is  now  available 
to  tv  station  personnel,  prospective 
tv  broadcasters  and  others  in  the 
tv  and  radio  industry.  The  booklet, 
profusely  illustrated  with  photos 
and  drawings  of  the  camera  and 
its  associated  equipment,  explains 
how  a  single  triple-duty  chain  can 
be  used  in  studios,  in  the  field  and 
for  film  pickup.  A  clearly  written 
specifications  section  of  the  book¬ 
let  gives  pertinent  facts  and  fig¬ 
ures  on  power  supplies,  monitors, 
generators  and  similar  associated 
equipment  together  with  the  cam¬ 
era  unit  itself. 


like  it  because  it's  competitively 
priced  and  offers  more  value  per  dollar  than 
any  other  commercial  tuner. 


SARKES  TARZIAN,  INC. 

Tuner  Division,  Bloomington,  Indiana 


'  Toroidal  Inductors.  Lenkurt  Elec¬ 
tric  Sales  Co.,  1113  County  Road, 
San  Carlos,  Calif.  Precision-wound 
high-Q  toroidal  inductors  are 
listed  in  the  new  4-page  bulletin 
TL-P4.  Five  different  types  of  coils 
are  available  with  or  without 
hermetically  sealed  cases.  Included 
in  the  bulletins  are  Q  curves  and 
other  design  data  for  representa¬ 
tive  standard  values  of  the  varied 
coil  types.  The  coils  listed  make 
available  a  wide  range  of  induct- 
i  ance  values  between  1  imh  and 
80  henrys.  Information  is  also  in- 
I  eluded  about  the  effect  of  direct 
current  on  the  inductance  values 
I  of  each  type  of  coil. 


Identification  Markers.  Westline 
Products  Division  of  Western 
Lithograph  Co.,  600  E.  Second  St., 
Ix)s  Angeles  54,  Calif.  The  use  of 
pressure-sensitive  self-adhering 
printed  identification  for  cable, 
conduit  and  pipe  is  described  in  a 
recent  folder.  Method  of  applica¬ 
tion  and  chief  features  are  out¬ 
lined.  A  stock  list  and  order  form 
are  included. 


eluding  r-f  attenuators,  special 
units  for  precision  measuring 
equipment,  tone-compensating  at¬ 
tenuators,  stereophonic  controls 
and  “T”,  balanced-“H”,  ladder  and 
potentiometer  type  audio  attenua¬ 
tors.  Each  unit  is  discussed  sepa¬ 
rately  with  photographs  of  the 
unit,  complete  descriptions,  charts 
and  diagrams. 


like  it  because  they  appreciate  the  fine, 
scientifically-engineered  qualities  and  features 
found  in  no  other  commercial  tuner  unit. 
And,  they  are  especially  enthusiastic 
about  the  Tarzian  approach  to  UHF. 


like  it  because  of  the  simplicity 
in  servicing  and  alignirij. 


Twn#r|  ^  ^  Cpthode-Roy  o^d 


Receiving  Tubet 

stations  wtts  (5000  wattsi  and  wttv  (Channel  iO) 

OWNED  AND  OPERATED  BY  SARKES  TARZIAN  IN  BLOOMINGTON 


or  set  buyer  is  happy  with  the  excellent 
performance  of  his  receiver,  although  he  doesn’t 
have  the  slightest  idea  of  the  importance  of  the  TARZIAN 
TUNER  in  the  satisfactory  operotion  of  his  set. 


U.  G.  CONNECTORS 

Our  Coaxial  Cable 
Connectors  Meet  All 
Government  Specifications 

^  ALL  ORDERS  DELIVERED  PROMPTLY  ^ 

Manufacturers  of 
Highest  Quality  Connectors 

ALLIED  INDUSTRIES,  INC. 

1023  S.  21st  STREET 
LOUISVILLE  10,  KY. 

Phone  Arlington  4640 

DIGITAL  COMPUTER  ENGINEERS 

ELECTRICAL  ENGINEERS  and  PHYSICISTS 
ncoded  lor  circuit  design  and  dsTelopmenl.  Engineers  and 
Physicists  with  I  to  4  years  experience  in  pulse  circuits, 
pulse  handling  techniques,  and  systems  development. 
Openings  also  lor  recent  graduates. 

9  Replies  strictly  9  Interviews  arranged 

conildential  at  our  expense 


0 

A  Subsidiary  oi  Hvminffton  Hand 

L90d9rt  in  th#  Dtvtiopmtnt  of  Di9itoi  CompMtors 
1f02  W.  Minnehoho.  St.  Pool  4,  Minn.  •  ''You  Will  tn/oy  thing  in  Minnosotn'' 


piti® 


“Clinched  by  a  squeeze,  with 
the  Greatest  of  Ease’’— PEM 
Nuts  are  the  answer  to  load 
bearing  threads  in  steel,  alu¬ 
minum,  brass  or  copper  sheets 
—“Too  thin  to  Thread”. 

More  than  600  leading  manu¬ 
facturers  have  standardized 
on  these  self-clinching  fas¬ 
teners  because  simplified 
assembly  of  one  or  several  ot 
a  time,  with  standard  tools, 
soon  pays  for  their  low  cost. 
Positive  lock  prevents  turning 
of  fasteners.  Reverse  side  of 
sheet  remains  flush.  No 
swedged  rim  projects. 

Write  for  literature  and  sam- 
plesfor  trial,  Penn  Engineering 
&  Manufacturing  Corp., 
Doylestown,  Pa. 


MODEL  I*! 

PULSE  GENERATOR 
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OTHER  DEPARTMENTS 
featured  in  this  issue: 


PLANTS  AND  PEOPLE 

Edited  by  WILLIAM  P.  O'BRIEN 


West  Coa^it  Firm 
Clianges  Huiids 

Kaar  Engineering  Corp.  of  Palo 
Alto,  Calif.,  manufacturer  of  radio¬ 
telephone  equipment,  has  been  pur- 
ehiised  by  Pacific  Associates,  Inc., 
San  Francisco,  Calif. 

John  M.  Kaar,  who  founded  the 
firm  16  years  ago,  will  retain  one- 
sixth  interest  and  will  be  vice-presi¬ 
dent,  chief  engineer  and  a  director. 

Pacific  Associates  plans  to  supply 
additional  capital  for  expansion 
through  public  offering  of  its  prior 
preference  stock.  Sales  of  some 
1500.000  are  expected  in  1952  of 
which  about  90  percent  will  be  two- 
way  mobile  radio  equipment,  with 
the  balance  in  marine  depth  sound¬ 
ers,  direction  finders  and  acces¬ 
sories. 

Jensen  Honored 

Axel  G.  Jensen,  director  of  tele¬ 
vision  research  at  Bell  Telephone 
Laboratories,  has  been  named 
winner  of  the  David  Sarnoff  Gold 
Medal.  The  award  is  presented  each 
year  by  the  Society  of  Motion  Pic¬ 
ture  and  Television  Engineers  “in 
recognition  of  recent  technical  con¬ 
tributions  to  the  art  of  telev  ision.” 

In  July  Mr.  Jensen  was  honored 
for  his  work  in  tv  research  when 
the  Roval  Technical  Universi’y  of 
Denmark  awarded  him  foe  Geoige 
A.  ITagemann  Gold  Medal. 

He  celebrated  his  3Uth  anniver- 


A.  G.  Jansan.  winner  of  SMPTE  award 


sary  with  Bell  Labs  this  year.  Join¬ 
ing  the  Labs  in  1922,  he  spent 
about  four  years  in  radio  work.  For 
the  next  five  years  he  was  in  charge 
of  a  London  test  station  operated 
in  connection  with  the  development 
of  transatlantic  short-wave  tele¬ 
phone  service.  In  1930  he  returned 
to  the  U.S.  to  work  on  coaxial  cable 
projects.  He  has  been  engaged  in 
tv  research  since  1935. 


Companies  in  Northwest 
Pool  Facilities 

The  Northwest  Association  of 
E.ectronic  Manufacturers  was 
formed  recently  in  Portland,  Ore., 
with  membership  open  to  firms 
operating  in  Oregon,  Washington 
and  Idaho.  Purpose  of  the  organ¬ 
ization  is  trade  promotion,  attrac¬ 
tion  of  new  electronic  industry  to 
the  area  and  mutual  assistance. 

The  17  manufacturing  firms  now 
included  in  the  group  are  planning 
to  pool  their  facilities  for  large 
contracts,  pool  orders  for  common 
supply  items,  establish  industry  job 
classifications  and  act  as  a  clear¬ 
ing  house  for  available  surplus 
inventory  facilities. 


Eleclric  Rcpilator 
ComplelcH  Plant 

Construction  of  the  new  15,600-sq 
ft  plant  and  administrative  build¬ 
ing  of  the  Electric  Regulator  Corp. 
in  Norwalk,  Conn.,  has  been  com¬ 
pleted.  The  modern  plant  houses 
extensive  laboratory,  toolroom  and 
assembly  facilities  for  the  produc¬ 
tion  of  the  Regohm,  an  electric  cir¬ 
cuit  controller  that  has  found  wide 
application  in  power  equipment  for 
government  and  industrial  use. 
Other  products  will  be  developed 
here  in  addition  to  the  basic 
Regohm  unit,  including  associated 
control  equipment  and  regulating 
and  control  systems. 

The  plant  is  currently  employing 
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Electric  Bcqula  oi’t  new  plant 


more  than  110  people.  It  is  ex¬ 
pected  that  this  number  will  be 
substantially  increased  under  the 
impact  of  defense  production  de¬ 
mands  and  a  rapidiy  expanding 
civilian  business. 

Williams  Joins 
Teleroiupulini;  Corp. 

James  V.  Williams  has  been 
named  project  engineer  for  the 
Telecomputing  Corp.,  Burbank, 
Calif.,  manufacturer  of  electronic 
data  analysis  equipment.  He  was 
former  senior  development  engi¬ 
neer  with  International  Business 
Machines  Corp.,  and  will  be  work¬ 
ing  with  Telecomputing’s  develop¬ 
ment  agreement  between  that  com¬ 
pany  and  IBM. 

CEC’s  New  Plant  in 
Operation 

Control  Engineer’Ng  Corp.,  for¬ 
merly  of  Canton,  Mass.,  is  now  in 
operation  at  its  new  enlarged  head¬ 
quarters  located  on  a  seven-acre 
tract  in  Norwood,  Mass. 

The  new  building  provides  space 
for  the  development  of  a  new  line 
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Addr«tt 


Slot* 


New  G-E  Relay  Doubles  Tip  Pressure 


Hermetically-sealed  unit  has 
larger  magnet,  no  extra  weight 

Double  the  averape  tip  pressure.  prams,  is  delivereil 

by  the  larper  mapiiet  structure  of  the  new  G-E  relay  without 
exceeding  Air  Force-Navy  specifu'ations  for  size  and  weipht. 

The  new  relay,  the  first  sjiecifically  desipned  for  hermetic 
si'aliiip,  will  withstand  .SOp  operational  shocks  and  instan¬ 
taneous  voltage  surges  up  to  1500  volts  rms  u  ithout  fnilure. 

LONGER  RELAY  LIFE 

The  large  magnet,  pidyester  stack  insulation,  and  silver- 
tipjied  contacts  assure  reliable,  long-lived  op»>ration  in  air¬ 
craft,  shipboard,  portable  land-hased  equipment  and  other 
systems  which  must  meet  Air  Force-Navy  sjiecifications. 

In  every  way,  this  new  G-E  relay  is  in  a  world  of  its 
own — sealed  in  a  standard  size  enclosure  against  dirt,  salt 
spray,  high  humidity,  and  widely  varying  air  pressures. 

RELIABLE  SHIPMENT 

This  new  device  is  now  in  full  production  and  shipment 
can  be  made  to  meet  your  schedules. 

Ask  your  nearest  G-E  office  for  more  information,  and 
send  the  attached  coupon  today.  General  Electric  Company, 
Schenectady  5,  .\ew  Y  ork. 


GENERALS  ELECTRIC 


THE  LARGER  MAGNET  is  made  po-^sible  by  an  exclusive  C-K 
desif;n  whicli  utilizes  the  relay  housing  for  structural  .sup|N»rt, 
thu>  eliminating  much  of  the  weight  of  internal  braring. 


O«n«rol  EUctric  Compony 
Section  C  730-41 
Schonoctody  5,  Now  York 

Gontlomon: 

I  would  liko  _ _ copios  of  BwHotin  OEA-5720  on  hormotkolly- 

toolod  roloyt  for: 

_ roforoneo  only  on  immodioto  projoct 
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of  instrumentation  for  the  commer¬ 
cial  market  to  supplement  the 
company’s  current  industrial  in¬ 
strument  line  and  its  electronic 
equipment  manufactured  under 
jrovernment  contract  for  use  in 
radar  installations,  guided  missiles 
and  gunfire  control  systems. 

Giannini  &  Co.  Adds  to  Staff 

Two  appointments  were  recently 
announced  by  the  G.  M.  Giannini  & 
Co.,  Inc.  of  Pasadena,  Calif.,  manu¬ 
facturers  of  precision  instruments 
and  controls  for  aircraft,  missile 
and  industrial  measuring  applica¬ 
tions. 

B.  J.  Garnett  was  named  assist¬ 
ant  chief  engineer,  airborne  equip- 


B.  J.  Gornett.  atsistant  chief  engineer 


ment.  For  the  past  ten  years  he  had 
been  in  charge  of  design  of  aircraft 
and  missile  components  for  Vard 
Inc.  of  Pasadena. 

John  Bodnar  is  now  manager  of 
potentiometer  sales.  He  was  for- 


I.  Bodnar,  manager  ol  potentiometer 
tales 


merly  an  engineer  with  Radio  Corp. 
of  America,  and  also  .served  as  sales 
engineer  for  the  Brush  Develop¬ 
ment  Co. 


Transducer  Corp.  Made 
.4.MF  Division 

•Merger  of  T ransducer  Corp.  of  Bos¬ 
ton,  Mass.,  with  its  parent  company, 
American  Machine  &  Foundry  Co., 
has  been  announced.  Transducer, 
formerly  AMF’s  electronic  subsidi¬ 
ary,  now  becomes  the  company’s 
electronic  division. 

A  leading  manufacturer  of  elec¬ 
tronic  and  ultrasonic  trainers  for 
the  Air  Force,  Tran.sducer  was  pur¬ 
chased  by  AMF  as  its  electronic 
subsidiary  in  1948.  Its  products  are 
employed  for  instruction  of  radar 
gunners  and  navigational  bombar¬ 
diers.  It  also  makes  radar  systems 
and  precision  computers  adaptable 
to  radar  work  on  a  sub-contract 
basis. 

Currently  the  new  AMF  elec¬ 
tronic  division  is  working  on  more 
than  $17,000,000  worth  of  govern¬ 
ment  contracts  in  315,000  sq  ft  of 
floor  space  at  1085  Commonwealth 
.\ve.,  Boston,  Mass.,  with  a  labor 
force  of  more  than  1,400  em¬ 
ployees. 


(Consulting  Office  Opened 

Leonard  R.  Kahn  announces  the 
opening  of  an  electronics  and  com¬ 
munications  consulting  office  at  22 
Pine  St.,  Freeport,  L.  I.,  N.  Y. 

Before  opening  his  office  Mr. 
Kahn  was  associated  with  Crosby 
Laboratories  where  he  specialized 
in  communication  studies.  While 
with  Crosby  Labs  he  worked  on 
diversity  receiving  systems,  single¬ 
sideband  reception,  the  design  of 
pha.se  -  modulation  transmitting 
equipment,  frequency  modulation 
anaylsis  and  classified  Armed 
Forces  projects. 


Weslinghouse  Engineer 
Receives  .Award 

Philip  E.  Volz,  section  engineer 
for  the  Westinghou.se  Electronic 
Tube  Division,  has  been  named  a 
winner  of  the  $200  award  in  a  con¬ 
tinuous  contest  for  the  best  patent 
disclosure  out  of  each  50  submitted 
by  engineers  of  the  Division.  Mr. 
Volz’s  disclosure  concerned  an  im¬ 
proved  method  of  increasing  the 
power  and  efficiency  of  high-fre¬ 


quency  generating  tubes  salient  to 
the  operation  of  radar. 

He  has  been  with  the  company’s 
Electronic  Tube  Division  since  1951, 
and  is  currently  an  engineer  in  the 
microwave  generators  section  of 
the  division. 


Philco  Inaugurates 
Ratlio  Division 

In  recognition  of  the  size  and  im¬ 
portance  of  its  radio  business, 
Philco  Corp.  is  establishing  a  .sepa¬ 
rate  Radio  Division  so  that  even 
greater  emphasis  can  be  put  on  all 
phases  of  the  company’s  activities 
in  the  home  and  auto  radio  field. 

William  H.  Chaffee  has  been  ap 
pointed  vice-president  of  the  newly- 
formed  division,  which  is  under  the 
direction  of  Frederick  D.  Ogilby. 


Engineer  Beeomes 
Sales  Exee 

To  HEAD  UP  a  newly  created  na¬ 
tional  sales  engineering  organiza¬ 
tion,  Bendix  Aviation  Corp.  has 
named  Lawrence  J.  Straw  as  Mobile 
Sales  Manager. 

Straw  joined  Bendix  in  February 
1952,  having  previously  been  asso¬ 
ciated  with  Capehart-Farnsworth. 
Prior  to  this  he  had  been  associated 
with  Raymond  Rosen  Engineering 


L.  I.  Straw,  new  Mobile  Sales  Manager 
for  Bendix  Radio 


Products  in  Philadelphia  as  an  elec¬ 
tronic  engineer  responsible  for 
equipment  and  system  design  of 
telemetry  projects  for  the  U.  S.  Air 
Force  and  the  AEC,  and  as  an  elec¬ 
tronic  engineer  at  the  Philadelphia 
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Brass  with  a  higher  "I*  Q«" 


Are  you  using  metal  with  a 
sufRciently  high 
"I.Q."  (Inner  Quality) 
to  give  your  product 

...the  quality  you  are  aiming  for? 
. .  lower  production  cost? 

. .  fewer  rejected  parts? 

. . .  greater  metal  economy? 


BRING  YOUR  METAL  PROBLEMS  TO  BRIDGEPORT  BRASS 

i 

Bridgeport  metals  have  the  high  “I.Q.”  you  need.  They  are 
specially  made  to  meet  your  particular  requirements  in  alloy 
composition  . . .  width  and  gauge  tolerances  . . .  temper  . . .  grain 
size  .  .  .  surface  .  .  .  ductility  .  .  .  machinability  .  .  .  and  other 
physical,  mechanical  and  electrical  properties. 


. .  higher  strength,  toughness  and  Bridgeport  mill  products  are  made  under  strict  laboratory 
resistance  to  wear  and  corrosion?  control  to  meet  customer  specifications  exactly. 


The  Bridgeport  laboratory  will  gladly  work  with  you  to  help 
solve  your  metal  problems. 

Mills  in  Bridgeport,  Conn,  and  Indianapolis,  Ind. 

In  Canada:  Noranda  Copper  and  Brass  Limited,  Montreal 

BRIDGEPORT  BRASS  COMPAIVY 

30  GRAND  STREET,  BRIDGEPORT  2,  CONNECTICUT 
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PLANTS  AND  PEOPLE 


Naval  Base  where  he  was  respons¬ 
ible  for  vhf,  uhf  and  radar  systems 
design  on  the  Aircraft  Carrier  Con¬ 
version  Program. 


pyroferric 
iron  A 
cores 


Pettit  Wins 
Achievement  Award 

Announcement  of  the  new  West¬ 
ern  Electronic  Achievement  Award 
to  Dr.  J.  M.  Pettit  of  Stanford  U. 
was  the  culmination  of  the  recent 
Pacific  Region  IRE  conclave  at  the 
Long  Beach,  Calif.,  Municipal  Audi¬ 
torium. 

The  award,  first  to  be  made  by 
the  7th  Region  of  IRE,  honored  Dr. 
Pettit  for  major  contributions  to 
electronics.  Selection  was  made 
from  among  5,000  IRE  members  in 
the  Pacific  Region. 

In  1949  Dr.  Pettit  was  awarded 
the  Presidential  Certificate  of  Merit 
for  his  outstanding  work  during 
World  War  II  and  since  in  the  field 
of  electronics.  His  war  work  at 
Radio  Research  Laboratories  in¬ 
volved  detailed  supervision  of  the 
development  of  the  AN/APR-1  and 
AN/APR-4  radar  search  receivers. 
He  also  assisted  in  getting  them 
into  production. 


PYROFERRIC  IRON  CORES 
are  scientifically  manufactured, 
under  strictest  quality  controls 
and  rigid  maintenance 
of  close  electrical 
and  mechanical  tolerances. 


PYROFERRIC  services 
are  available  for  the  engineering 
of  your  core  production  requirements 
.  .  .  your  letterhead  request 
for  Catalog  22A 
will  bring  you  complete  information 
including  the  manufacture  of  iron 
cores,  their  electrical  properties, 
^  materials,  design  considerations, 
■  standardization  data, 

W  uses  and  other 

helpful  data. 


Skiatron  Gets 
Research  Director 

Henry  F.  Ivey,  formerly  associated 
with  the  Westinghou.se  Electric 
Corp.,  was  recently  appointed  di¬ 
rector  of  research  and  development 
of  the  Skiatron  Electronics  and 
Television  Corp. 

In  his  new  post  he  will  coordinate 
Skiatron’s  activities  in  the  field  of 
sub.scription  television,  where  the 
company  has  developed  a  pay-as- 
you-see  .system,  and  will  also  jointly 
develop,  with  Wayne  B.  Notting¬ 
ham,  the  company’s  dark-trace  tube 
for  use  in  the  military  and  indus¬ 
trial  fields. 


Ruythcoii  to  Lease  New  Plujil 

Negotiations  are  being  completed 
by  Raytheon  Mfg.  Co.,  of  Waltham, 
Mass.,  for  a  lease  of  the  South 
Lowell  Ordnance  Plant  previously 
occupied  by  Davis  Aircraft  Co.  on 
Woburn  St.  in  South  Lowell,  Mass. 
Engineering  and  production  work 
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TRANSFORMERS 

MIL.T.27 

6l  commercial 

•  Pulse 

•  Audio 

•  Power 

•  Filter  Choke 

•  Filament 

•  RF  Coils 

Cuttom  Built  to  Your  Sputiiicationt 


;wE  SOLICIT  only; 
■  SAMPLES  and  SHORT  i 

Irun  production! 

Present  Delivery  Schedule: 
2-4  weeks 

STERLING  TRANSFORMER 
CORP. 

297  North  7th  St..  Broohlyn  11.  N.  Y. 


ELECTRIC 

COMPONENT 

COORDINATION 


Live  and  work  in  California's 
most  favorable  smog-free  re¬ 
gion.  Well-established  expand¬ 
ing  company  with  unlimited  op¬ 
portunity  for  advancement. 

Applications  engineer  capable 
of  analyzing  large-scale  cus¬ 
tomer  requirements  and  mak¬ 
ing  engineering  decisions  con¬ 
cerning  filters,  transformers, 
and  associated  components. 
Familiarity  with  toroidal  induc¬ 
tors  using  powder-iron  cores  de¬ 
sirable. 

Send  full  background  partic¬ 
ulars  to: 

Gerd  D.  Wallenstein 
LENKURT  ELECTRIC  COMPANY 
1105  County  Road 
San  Carlos,  California 


ACME’S  4^  REGULATED  D.C. 
POWER  SUPPLIES 


Incorporating  the  use  ol  mag 
netic  amplifier  techniques  — eliminating 

all  vacuum  tubes  —  this  new  Acme  Regu-  6o  cyti.  Reguiot.d  _ 

/%  ,  _i  .  1  Power  Supply  300  volt  D  C.  output  with 

lated  Power  Supply  provides  an  extremely  ±i%  feguioi.oo  from  o  to  200  ma.  w.th 

dependable,  trouble  free  precision  unit  '*>an  r.ppi, 

for  both  industrial  and  laboratory  use. 

Because  of  the  absence  of  all  tubes,  the 
equipment  will  give  a  minimum  of  20,000 
hours  continuous  service.  It  is  available 
in  a  variety  of  voltages  and  frequencies. 

Write  for  complete  information. 

ACME  ELECTRONICS,  INC.,  300  N.  LAKE  AVENUE,  PASADENA  4,  CALIF. 


ELECTRONICS,  INC 


UI-TFARD 

HOOK-UP  WIRE 


Built  to  meet  rigid  government  re¬ 


quirements,  Tensolon  Hook-up 


TENSOIITE  INSULATED  WIRE  CO.,  INC.,  TARRYTOWN,  N.  Y. 
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of  an  undisclosed  nature  for  the 
U.  S.  government  will  be  carried 
out  there  initially,  with  about  700 
employees,  but  it  is  expected  that 
operations  will  be  enlarged  on  a 
gradually  increasing  scale  as  new 
employees  are  added  and  trained. 


^  eallierh  Opens  New  Plant 

Weathers  Industries,  manufac¬ 
turers  of  f-m  phonograph  pickups, 
announce  the  opening  of  a  new  one- 
story  modern  factory  at  66  E. 
Gloucester  Pike  at  Barrington,  N.  J. 
The  plant  was  formerly  located  in 
West  Collingswood,  N.  J. 

One  of  the  new  plant’s  many  fea¬ 
tures  is  the  series  of  sound  labora¬ 
tories  and  listening  rooms  devoted 
to  the  perfection  of  sound  reproduc¬ 
ing  equipment. 


Motorola  Promotes 
Saiiiuelsoii 

Robert  E.  Sa.muelson  has  been 
promoted  to  chief  engineer.  Moto¬ 
rola  Re.search  Laboratory,  Phoenix, 
.Arizona. 


h0m6~ind06  ceiu  costing  you? 

"Home-made  coils  cost  us  far  too  much’’,  you’ll  say 
when  you  balance  all  the  costs,  wasted  time  and  materials, 

I  production  delays  and  excessive  rejects  against 

V  Clippard  production-engineered  coils. 

D  Clippard  specialists  have  made  a  career  of  coil  and  sub- 
assembly  work . . .  quickly  turn  out  runs  of  1,000 . . . 
10,000 . . .  1,000,000  or  more  units  using  specially 
^  designed  high-speed  equipment 

S  of  laboratory  accuracy, 

n  For  you,  as  for  many  of  the  nation’s  leading 

M  electronic  and  electrical  manufacturers,  they’ll  whip 
^  production  delays,  hasten  delivery  dates,  cut  costs. 

Often,  Clippard  works  out  design 
improsements  that  save  money,  critical 
fli  materials  and  valuable  time. 

Devote  your  production  facilities  to  more 
profitable  work.  Turn  your  coil  winding  and 
sub-assembly  jobs  over  to  Clippard.  Savings  w  ill  be 
greater  than  you  thought  possible. 
WRITE  TODAY, 

Sf"  i  describing  your  requirements. 


R.  C.  Samuelson.  new  chief  engineer 


Immediately  prior  to  this  recent 
appointment  Dr.  Samuelson  was 
head  of  the  Communications  Re¬ 
search  Section. 


PRODUCTION  TESTING  i 
Resistors  and  Condensers? 


Culver  Joins  Trinity  U. 

Charles  A.  Culver,  senior  phys¬ 
icist  for  Southwest  Research  Insti¬ 
tute  and  dean  of  professional 
development  at  the  Essar  Research 
Center,  has  been  appointed  chair¬ 
man  of  the  department  of  physics 
at  Trinity  University,  San  Antonio, 
Texas. 

He  was  chief  high-frequency 


Send  fer  cotaleg  sheets  describing  Clip- 
pord  PR'S  Resistonce  Comporotor  and 
PC'4  Capacitance  Comparator.  Eoch 
will  soon  earn  its  keep  in  your  plant  by 
allowing  unskilled  operators  to  check 
more  thon  30  components  per  minute 
with  loboratory  accurocy. 


INSTRUMENT  LABORATORY  INC 

7}S0-n  (•l•toin  Rood  *  Ciniinnoli  24,  ORio 
MANUFACTURERS  OF  R.  F.  COIIS 
y  AND  ElECTRONIC  EQUIPMENT 


Phone  JAckson  4261 
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taioiD 


LOOK  TO 


Here's  the 
Answer 


Jranklin  institute 

FOUNDED  1824 


ENGINEERS 


SCIENTISTS 


You'll  wish  you'd 
sooner  when 
you  see  how  a 
complete  set  of  XCELITE  Nutdrirers  speeds — 
and  eases  the  job!  You  can  choose  from  a 
blade  length  of  6"  down  to  Stubby  (3  1/4"  over¬ 
all).  You  can  get  all  regular  nut  drivers  in 
nine  nut  siies,  3/16"  to  1/2",  Stubby  drivers  in 
1/4",  5/16"  ond  3/8".  And  XCELITE  hollow 
shaft  nut  drivers  come  in  seven  nut  sizes — 
Insulated  if  desired.  WRITE  today  for  our 
complete  catalog! 


In  Our  Research  &  Development  Laboratories 

-  FIELDS  OF  INTEREST  ARE: 

•  Electrical  Computer  Design  &  Develop¬ 
ment 

•  Mathematical  Analysis  of  Physical  Prob¬ 
lems 

•  Industrial  &  Military  Instrument  Design 

•  Industrial  &  Marine  Power  Drives 

•  Modern  Communications  Theory 

•  Electrical  Machinery  Design 

•  Circuit  Analysis  •  Servomechanisms 

•  Air  Traffic  Control 

Ptrmantnt  Imploimtnt,  Libprat  im- 

p/oyM  Betttfits,  OpportunitY  Study  Ij 

in  Local  Collogas.  I  1 1* 

Send  Resume  of  Educotion  &  Experience.  ||||  [  i 

Solorv  Desired  &  Rhotogroph  to  PER-  pi  i,^Mn 

SONNEL  DEPARTMENT.  BENJAMIN  L  lHI 

FRANKLIN  PARKWAY  ot  20tte  ST..  ;■  ■■•I 

PHILADELPHIA  S.  PA  |  ■VJ 


XCELITE  INCORPORATED 


(tormerly  Pork  Metahvor*  Co.,  IncJ 

Dept.  C 

ORCHARD  PARK,  N  Y. 

Originators — 

Not  Imitotors 


photograph  H-l 


A  photo  rocord  it  quiekor,  moro  mccuroto; 
and  H  may  provo  to  bo  priceless. 

THE  ADVANCED  single-lens  reflex  design  of  the  35-mm. 

PRAKTICA  Fx  makes  it  easier  for  you  to  get  expert 
photomicrographs,  oscillographs,  extreme  close-ups,  copy  worl^ 
etc.,  in  black  and  white  or  natural  color.  Use  it  for: 

Recording  lab  and  field  observations, quality  control, 
inspections,  photographing  equipment  in  field,  training 
personnel,  etc.  Excellent  for  the  home  photographer,  too. 

From  $99.50  to  $199.50  (tax  inch). 

The  Praktica  Co.,  Inc.,  _ 

48  W.  29  St.,  N.  Y.  1,  N.  Y. 


Use  the 
All  NYION 
"NyLoc” 
CABLE  CLIPS 


for  fougli 
conditions 
ond  unusuol 
float,  otc. 


PRAKTICA 


Use  the  ^ 
ETHYL  CELLULOSE 
"EthoLoc" 
CABLE  CLIPS 


The  Praktica  Co..  Inc.  Dept.  P-ll^ 
48  West  29th  Street.  N.  Y.  1.  N.  Y. 
Pleate  send  me  a  copy  of  *'pHOTO« 
GRAPHY  I.N  SCIENCB  AND  IN'DUSTKY.*' 


Name. 


tor  overoge 
conditions 
ond  moxlmem 
oconomy 


Position. 


Company. 


Address. 


Send  tor  detolfs  ond  FREE  sompict. 

WECKESSER  COMPANY 

5267  N.  Avondale  Ave.  Chicago  30,  Ml. 


.Zone. . .  State. 


SINGLE-LENS  REFLEX  CAMERA 
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From  Trans. 
Autotyn 


From  Trans. 


I AYM3-5 


DrftcitnMIs  AYi33'3 


From  Trans. 
Autosyn 


Autosyn' 


<ggS3©Sa(2^ 

Precision-Built  by 

ECLIPSE-PIONEER 


PLANTS  AND  PEOPLE  IcMtiaucd) 

entfineer  for  Canadian  Radio  Corp. 
from  1920  to  1923,  professor  of 
physics  at  Carlton  College  from 
1923  to  1946.  and  professor  at  Park 
College  from  1947  to  1951.  Dr. 
Culver  holds  various  U.  S.  and 
foreign  patents  relating  to  com¬ 
munications  engineering. 


Melpar  Staff  .4(l<lition8 

Ralph  I.  Cole,  formerly  technical 
director  of  the  Rome  Air  Develop¬ 
ment  Center,  and  Vernon  C.  Weihe, 
formerly  .systems  engineer  for  the 
Air  Transport  Association,  have 
joined  the  engineering  staff  of 
Melpar,  Inc.,  Alexandria,  Va. 

Mr.  Cole  is  chairman  of  the  IRE 
Professional  Group  on  Engineering 


For  more  than  18  years,  Eclipse-Pioneer  has  been  a  leader  in  the  devel¬ 
opment  and  production  of  high  precision  synchros  for  use  in  automatic  con¬ 
trol  circuits  of  aircraft,  marine  and  other  industrial  applications.  Today, 
thanks  to  this  long  experience  and  specialization,  Eclipse-Pioneer  has 
available  a  complete  line  of  standard  (1.431'  dia.  X  1.631*  Ig.)  and 
Pygmy  (0.937*  dia.  X  1.278*  Ig.)  Autosyn  synchros  of  unmatched  preci¬ 
sion.  Furthermore,  current  production  quantities  and  techniques  have  re¬ 
duced  cost  to  a  new  low.  For  either  present  or  future  requirements,  it  will 
pay  you  to  investigate  Eclipse-Pioneer  high  precision  at  the  new  low  cost. 

*tC6  TIUE  ««IK  tENDtl  AVUTNW  CO«fOI«TlON 

AVERAGE  ELECTRICAL  CHARACTERISTICS^ AY-ROO  SERIES** 


CxeftMlM  ’iraiamvcrtt 


liiHt  i«prt  I  tnM  tmm  HmMim 

C«TMt  ftmt  Impa^aMt  ViWmi  (DC) 
Biamfcrtt  |  Wttti  i  Ohms  Um  l»  Um  Okm* 


Otpemltnt  Upon  Cireait  0«sicn 


••Also  inclodts  Hi|li  Froquoncy  Rtsoivtrt  dosi{ntd  for  ust  up  to  lOOKC  (AY2S1-24) 


AY-SOO  (PYGMY)  SERIES 


For  datoifed  information,  write  to  Oept.  C 


ECLIPSE-PIONEER  DIVISION  of 

TETERBORO,  NEW  JERSEY 


Management  and  a  member  of  the 
Research  and  Development  Boards 
Radar  Panel. 

Vernon  Weihe  was  formerly  chief 
engineer  of  the  Ccmmunications 
and  Navigation  Laboratory  at  the 


Dtptndont  Upon  Circuit  Oostgn 


AV523-3  ,  26V.  iOO^.  I  p(i 


O.S  290+1490  {  11.8 
^.\  900+12200  I  lU 


Dtpondoflt  Upon  Circuit  Doslgn 
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^AT  PENDING. 


specification  designed 

CANVAS 

and  leather 

PRODUCTS 


Carbine  Podded 

Clip  Bog  Instrument  Bog 

6G  BAGS--CW  BAGS 
CARBINE  CLIP  BAG 
TOOL  ROLLS— BAGS  &  CASES 
for 

Ordnance  Equipment 
Radio  Equipment 
Electronic  Equipment 
Radar  Equipment 
C  R.  DANIELS,  INC. 

DANIELS.  MD 

75  Wert  St  New  York  6,  N.  Y 

S49  W.  Rondolph  St.  Ckicoqo  6,  III 


Check  the 
performance 
of  this 

HERMETICALLY  SEALED 

TERMINAL* 

Kel-P  molded  O 
by  J 

BRILHART  M 

Set  why  over  1,000,000 
art  now  in  use  by  the 
big9est  nomes  in  industry!  j 


•  2000  veils,  RMS-Corvne  Frn 

•  Flisbfvtr . . .  7S00  velts  IMS  Min. 

•  luMletitfl  IftittoiKt ...  1,000,000 

Mifelws 

•  M  Cptle  test ...  5000  velti  (IMS) 

•  Cerreet  rotieg  ...  IS  Ampertt 

•  Air,  Miwe.  ell  prtisert  lests . . . 
20  lbs  per  tg.  ieeb 

•  Temp. . lOO^C.  te  ♦ISO*  C.  ceiri. 
Custom  prob/«m?  Writ^todoyt 


BRILHART  RESEARCH 

CORPORATION 


-with  the  new  HEXACON 

FEATHERWEIGHT 

MODEL  30H 


So  light  its  weight  is  hardly  no¬ 
ticeable,  but  more  powerful  than 
its  wattage  rating  indicates.  Hat¬ 
chet  design  makes  it  more  com¬ 
fortable  and  practical  to  use  than 
a  soldering  pencil.  No  transformer 
required. 

HEXACON 
ELECTRIC  CO. 

130  WEST  CLAY  AVE., 

ROSELLE  PARK,  N.  J. 


WEIGHT-SVi  OUNCES  (LESS  CORDI; 
WAnS-40  OR  60;  TIP  DIA.-BOTH 
y,"  AND  y«”  TIPS  FURNISHED  WITH 
EACH  IRON;  PRICE-  $550 

Write  today  for  catalog  describing 
the  complete  line  of  screw  tip,  plug 
tip  and  hatchet  irons. 


IF  THE  WIRING  FAILS 


SO  DOES  YOUR 
PRODUCT’S  REPUTATION 


FOR  DEPENDABLE  PRODUCT  WIRING  USE 

^nugm/C  WlKIMB  S/STIMS 

Year  after  year  —  for  over  ten  years  —  UNILECTRIC 
has  produced  millions  of  wiring  systems,  for  more  than  1)0 
leading  manufacturers  of  electric  and  electronic  products. 
From  controls  to  complex  armed  forces  eejuipment,  these 
wiring  systems  have  consistently  met  the  most  exacting  re¬ 
quirements  and  provided  substantial  savings  to  each  customer. 

To  assure  utmost  dependability  plus  cost  saving  engineering 
assistance,  low  cost  production  and  "on-schedule  delivery" 
investigate  UNILECTRIC  today. 


^mtaniic  W/pme^sTBMs 

Monufo<tur«d  by 

UNITED  MANUFACTURING  &  SERVICE  COMPANY 

409  SOUTH  6lt<  STKEET  •  MILWAUKEE  4,  WISCONSIN 
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Wright  Air  Development  Center. 
He  was  a  member  of  the  American 
delegation  to  the  Civil  Aviation 
Organization,  and  technical  advisor 
to  the  American  Government  at 
several  international  conferences. 


RTMA  Continues  to  Grow 

Seven  new  members,  five  active 
and  two  associate,  were  submitted 
to  RTMA  membership  by  the  board 
of  directors  at  a  recent  meeting  in 
New  York  City.  The  new  members 
are: 

Daystrom  Electric  Corp.  of 
Poughkeepsie,  N.  Y. ;  Delco  Radio 
Div.  of  General  Motors  Corp., 
Kokomo,  Ind.;  Eldico  of  New  York, 
Inc.,  of  Douglaston,  N.  Y.,  Investors 
Diversified  Services,  Inc.,  of  Min¬ 
neapolis,  Minn.;  Johnson  Electron¬ 
ics  of  Orlando,  Fla.;  Lyman  Elec¬ 
tronic  Corp.  of  Springfield,  Mass.; 
and  Rockbar  Corp.  of  New  York. 
N.  Y. 


your  choice 
of  fasteners? 


Speedier  assembly 
better  appearance  .  fewer 
reiects  . . .  greater  strength  . . . 
quantity  runs? 

Whatever  your  choice,  you  will 
benefit  by  investigating 
THE  MILFORD  METHOD, 
an  integrated  service  of 
fastener  research,  design, 
engineering,  and  production 
collaboration 


Give  wings  to  work  ...  use  rivets 
and  rivet-setters  identified  by 
the  flying  “M"  trade  mark  .  .  . 
a  symbol  of  quality  for 
quality  products  of  metal, 
leather,  cloth,  plastic,  wood 
and  paper.  With  an  eye  to 
the  future,  inquire  about 
THE  MILFORD  METHOD  to  day! 


IKE  .Aiiiiouiices  1953 
Fellow  .4wards 

Forty-nine  leading  radio  engi¬ 
neers  and  scientists  were  named 
Fellows  of  the  Institute  of  Radio 
Engineers  by  the  board  of  directors 
at  a  meeting  held  in  September  in 
New  York  City.  The  Institute  an¬ 
nually  bestows  the  award  of  Fellow, 
its  highest  membership  grade,  on 
those  who  have  made  outstanding 
contributions  to  radio  engineering 
or  allied  fields. 

Presentation  of  the  awards  with 
citations  will  be  made  by  the  presi¬ 
dent  of  the  Institute  at  the  annual 
banquet  on  March  25,  1953  at  the 
Waldorf-Astoria  Hotel  in  New  York 
during  the  1953  IRE  National  Con¬ 
vention. 

Recipients  of  the  Fellow  Award, 
which  take.s  effect  Jan.  1,  1953,  are 
as  follows : 

Edward  W.  Allen,  Jr.,  of  the 
FCC;  Jean  P.  Amaud  of  Direccion 
General  Fabricaciones  Militaros 
(Argentina) ;  Benjamin  B.  Bauer 
of  Shure  Brothers,  Inc.;  J.  W.  Bell 
of  Smith  &  Stone,  Ltd.,  Canada; 
Leonard  J.  Black  of  the  U.  of  Cali¬ 
fornia;  H.  G.  Booker  of  Cornell 
University;  William  E.  Bradley  of 
Philco  Corp.;  John  L.  Callahan  of 


[SSS8i«! 
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COMPANY  " 

SLE,  PENNSYLVANIA 


RELIABte  PERFORMANCE  •  RUGGED  CONSTRUCTION 


in  the  operation  of  *  GUNFIRE  CONTROLS  •  R 
GUIDED  MISSILES  •  AIRCRAFT  CONTROLS  •  INDU 

G-M  Servo  Motors  can  be  supplied  to  n 
military  specifications  with  regard  to 
temperature  range,  vibration  ond  altituc 
able  in  2,  4  or  8  pole  construction  and  foi 
cies  from  60  to  400  cycles. 

Write  today  for  complete  information. 


AcruAi 

S(Zl 


FREQUENCY 

Stability 


f  ^  12-channel 
Oscillograph  Recorder 

for  opplicotiofls  requiring  on  bistrv* 
ment  of  minimum  size  and  weight 


Mobile 


EQUIPMENT 


make  sure  your  cryetali  are  made  by  Standard  Pieio. 

For  yean,  our  CryilaU  have  been  ilandard  as  orlqmal  equipment 
with  leadinq  manuiacturen  and  lor  replacement  purposes  by  larqe 
operators  ol  mobile  equipment. 

Precise,  accurate.  Standard  Pieso  Crystals  an 
M I  available  lor  AU  types  ol  mobile  communication 

r  \  equipment 

il  Request  catalog  t  for  complete  daiailt. 


l2-<ha»ntl 


6-3I4"  M9-I3II6"  M  ia-3/4" 
33lbt. 


Tho  DIRECTORY 
of  ELECTRONICS  SUPPLY 


The  Heilond  A-SOO  Portable  OmIIIo* 
graph  Recorder  has  been  designed  and. 
developed  for  recording  strains,  pres¬ 
sures,  accelerations,  temperatures,  etc. 
under  conditions  requiring  an  instnimeni 
of  minimum  site,  light  weight  and  ex¬ 
treme  versatility.  Incorporated  in  the 
'')00'‘  are  many  features  found  only  in 
much  larger  instruments . . .  simuluneous 
viewing  and  recording ...  four  "quick 
change"  paper  speeds... easy  loading  and 
operation . . . 

For  complete  infermatieii  on  the  Heilaod 
A-500  and  the  possible  application  of 
this  instrument  to  your  particular  prob¬ 
lem,  write  or  wire . . . 


Your  Center  for 


•  Germonium  Diodes 

•  Five  Stor  Tube  Line 

•  Receiving  —  Tronsmitter 

Ifidustriol  Tubes 


Electronics  Center,  Inc 

118  Duane  Street,  New  York  7,  N.  Y. 


Servo  Motors 


Specify 


Th«  Heilond  Research  Corporotion 

130  lost  riftb  Avonuo,  Donvor  V,  Colerqdo 


dependable  instruments 


Another  product  of  GM  LABORATORIES  INC. 
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RCA;  K.  A.  Chittick  of  RCA; 
Arthur  A.  Collins  of  Collins  Radio 
Co.;  Edward  U.  Condon  of  Corning 
Glass  Works;  W.  W.  Eitel  of  Eitel- 
McCullough,  Inc.;  Harry  Faulkner 
of  the  Briti.sh  Post  Office,  London, 
England;  Enoch  B.  Ferrell  of  Bell 
Labs;  Warren  R.  Ferris  of  Naval 
Re.search  Laboratory;  Lyman  R. 
Fink  of  General  Electric  Co.;  Law¬ 
rence  R.  Hafstad  of  the  Atomic 
Energy  Commission;  F.  Ham¬ 
burger,  Jr.,  of  Johns  Hopkins  U. ; 
Lewis  B.  Headrick  of  RCA;  Philip 
J.  Herbst  of  RCA;  John  Hessel  of 
Signal  Corps  Engineering  I.abs; 
Hans  E.  Hollmann  of  U.  S.  Naval 
Air  Mi.ssile  Test  Center,  Point 
Mugu,  Calif.;  T.  A.  Hunter  of 
Hunter  Mfg.  Co.;  Eric  J.  Isbister 
of  Sperry  Gyroscope  Co.,  Div.  of 
Sperry  Corp. ;  Edward  C.  Jordon  of 
the  U.  of  Illinois;  Frank  G.  Kear 
of  Kear  and  Kennedy,  W’ashington, 
U.  C. ;  Ronold  W.  P.  King  of  Cruft 
Laboratory,  Harvard  U.;  Royce  G. 
Kloeffler  of  Kansas  State  College; 
Edmund  A.  LaPort  of  RCA;  Rus¬ 
sell  R.  Law  of  RCA;  William  A. 
MacDonald  of  Hazeltine  Electronics 
Corp. ;  Jack  A.  McCullough  of  Eitel- 
McCullough,  Inc.;  J.  A.  Morton  of 
Bell  Labs;  Allen  B.  Oxley  of  RCA 
Victor  Co.,  Ltd.,  Canada;  Albert 
Preisman  of  Capitol  Radio  Engi¬ 
neering  Institute,  Washington,  D. 
C. ;  John  C.  R.  Punchard  of  North¬ 
ern  Electric  Co.,  Ltd.,  Canada;  Jan 
A.  Rajchman  of  RCA;  J.  A.  Rat- 
cliffe  of  Cambridge  U.,  England; 
Stephen  O.  Rice  of  Bell  Labs; 
Walther  Richter,  consulting  engi¬ 
neer  of  Milwaukee,  VV'isc.;  A.  A. 
Roetken  of  Bell  Labs;  William  M. 
Rust,  Jr.,  of  Humble  Oil  &  Refining 
Co.;  Jorgen  Rybner  of  the  Royal 
Technical  U.  of  Denmark;  Daniel 
Silverman  of  Stanolind  Oil  &  Gas 
Co.,  Tul.sa,  Okla.;  Archie  W.  Strai- 
ton  of  the  U.  of  Texas;  Irven 
Travis  of  Burroughs  Adding  Ma¬ 
chine  Co.,  Philadelphia,  Pa.;  Ber¬ 
tram  Trevor  of  RCA  Labs;  Harry 
W.  Wells  of  Carnegie  Institution  of 
Washington,  D.  C.;  and  Charles  J. 
Young  of  RCA. 


VENEZUELA  INSTALLS 
MARCONI 


Dr.  Rodrigm*  /imemez,  VenexMelmt  Ccm$id- 


provide  Britith  equipment  for 


Equipment  for  the  Caracas  Television  Station,  sponsored  by  “Televisa,”  includes 

•  5  kW  vision  transmitter  •  3kW  sound  transmitter 

•  AsscK'iated  aerial  system  •  Complete  studio  installation 

•  Complete  mobile  O  B  television  unit,  with  two  camera 
channels  and  micro-wave  links 


Board  Reorganizes  RTM.\ 

SiNCK  his  eleetion  as  chairman  of 
the  RTJIA  board  of  directors  at  the 
June  convention,  A.D.  Plamondon, 
Jr.,  has  assumed  the  additional 


television  transmitting  equipment 


MARCONI’S  WIRELESS  TELEGRAPH  CO  LTD  •  CHELMSFORD  •  ESSEX  •  ENGLAND 
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to  bring  you  finer 

PRECISION 

COIL  BOBBINS 


N«Tar-«ndlng  Laboratory  Control  oi  all 
matorlali  aiturn  you  oi  ProcUion 
Bobbin!  that  aro  lightor  in  weight,  yet 
up  to  20%  itronger— better  insulated 
bobbins  that  have  more  resistance  to 
moisture  and  greater  heat  dissipation 
qualities,  increased  coil  winding  space 
is  a  ieoture.  too.  Bobbins  made 
round,  square,  rectangular;  any  lO. 

OD,  length;  oi  dielectric  Kroit.  Fish 
Paper,  Cellulose  Acetate  or  combinations. 


I 


PRfCISlOH 


PRECISION  PAPER  TUBE  CO 


2041  W.  CHARLESTON  $?.«  CHICAGO  47«  ILL. 
Plant  Jt2:  79  ChoMl  Sr.,  Hertford,  Conn. 
Alto  Mfrs.  o#  Pneition  Papnr  Tuba* 


SPECIFICATIONS 


With  the  Model  212TV  Amplifier  — 
SKI  —  introduces  for  the  first  time  a  single  broad 
band  chain  amplifier  type  booster  capable  of  ampli- 


•  BANDWIDTH 

40  MC  — 225  MC 

•  IMPEDANCE 

ISO.  52  and  72  ohm  un 
balanced.  300  ohm  balanced 


fying  all  1  3  television  channels  simultaneously.  Be¬ 
cause  of  its  stability  and  reliability  —  a  tube  failure 
means  only  a  slight  loss  of  gain,  not  amplifier 
failure  —  the  Model  21  2TV  Amplifier  can  be  safely 


•  GAIN  21  db 

•  DUTPUT  VOLTAGE 

S  volts  peak  maiimum 

•  RESPONSE 

d;  2  db  ovci  bandwidth 

•  POWER  SUPPLY 

117V,  60  cps.  55  wans 

V _  J 


left  unattended  for  long  periods  of  time.  Its  low  noise 
level,  high  output,  and  low  impedance  make  the 
Model  212TV  Chain  Amplifier  ideal  for  television 
distribution  systems  in  hotels,  apartment  houses,  sales 
rooms,  television  stations,  cities  ond  towns. 

Write  today  for  further  information 


m  SPENCER -KENNEDY  LABORATORIES,  INC. 

186  MASSACHUSETTS  AVE.,  CAMBRIDGE  39.  MASS. 


REVISID  SECOND  EDITION  Of 

FUNDAMENTALS 
OF  ENGINEERING 
ELECTRONICS 


By  WILLIAM  C.  DOW. 
l/mhersisjt  of  Mnhisnn 


H  ere  is  a  realistic  and  quantitatively 
usable  conception  of  the  principles  that 
govern  the  internal  behavior  of  elec¬ 
tronic  devices — a  concept  essential  to 
the  engineer  who  is  to  work  logicaJh 
and  effectively  with  electronic  circutta. 

Basing  his  presentation  on  a  clt-afy 
accurate,  and  authoritative  knt>wledM 
of  the  fundamentals  of  charged-parti^ 
behavior.  Professor  I)ow  has  arranged 
and  described  these  fundamentals  to 
appeal  to  the  engineer's  analytical  af- 
proach.  Principles  of  panicular  impor¬ 
tance  are  selected  for  study;  illustft- 
tions  of  these  principles  are  drasvp 
from  engineering  practice;  and  phy4- 
cal  concepts  are  treated  to  permit  read^ 
determination  of  magnitudes.  A  great 
many  changes  and  additions  have  heea 
made  in  this  second  edition,  making  k 
an  even  more  valuable  reference  thaa 
the  first  edition. 

CONTENTS  —  Potentiol  Dittr.bution  Dragromt 
it  Electron  Bollistics  it  Colbode  Roy  OeviceR 
it  Electrostotic  Fields  in  Spoce-Chorge  Con* 
trot  Tubes  it  Spote-Cborge  Control  of  Cur* 
rent  it  Triodes,  Tetrodes,  Pentodes  it  Ttier* 
mionic  Coth?des  it  Electrons  in  Metcis  and 
Semiconductors  it  Amplifier  Circuit  Principle 
it  Amolifier  Coupling  it  Oscillotors  it  Micrp» 
wave  Electrors  Tube  Principles  it  Random  Vt« 
locities  it  Ionisation  and  Excitation  of  AtomI 
it  Photosensitive  Devices  it  Current  Flow  ig 
(^ses  ^  Plasma  Boundary  Regions  it  Arc  ond 
Glow  Transient  Phenomena  it  Goseous  ConA 
duction  Rectifying  Devices 

1952  626  poges,  illustrated  S8.50 

Mai/  coupon  for  copy  on  10  day  approta/ 

approval  coupon . . ■ 

JOHN  WILEY  &  SONS,  INC. 

440  Fourth  Avc.,  New  York  16.  N.  Y 

On  10  days'  approval,  send  Dow's  tnnda- 
mentis  of  t-ngincering  E/ectronics,  1 
will  remit  $H.S0  plus  ^Mtage.  or  re¬ 
turn  book  pottpaia.  (Offer  valid  only 
in  U.  S.) 


Name  ...... 

Firm  name  . . 


Address 


City .  Zone....  State . 

E-102 

SAVB  POSTAQK;  We  pen  peetepe  if  poyment 
U  <-nci<st<!d  tfeme  money- beek  return  priaileoe 
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PLANTS  AND  PEOPLE 


(continued) 


RVC.2* 

^  PRECISION 
LOTENTIOMETERS 


duties  of  president  of  the  associa¬ 
tion  under  a  reorganization  plan 
adopted  in  September. 

Upon  recommendation  of  the 
special  Organization  Committee, 
headed  by  former  board  chairman 
Robert  C.  Sprague,  the  board 
of  directors  also  elected  Glen 
-McDaniel,  who  had  resigned  as 
RTMA  president,  to  be  RTMA  gen¬ 
eral  counsel,  and  promoted  general 
manager  James  D.  Secrest  to 
executive  vice-president. 

The  board  of  directors  also  voted 
to  expand  the  special  Organization 
Committee  to  include  representa¬ 
tives  of  the  Technical  Products  and 
Amplifier  and  Sound  Equipment 
Division,  after  which  president 
Plamondon  appointed  director  Fred 
R.  Lack  as  a  member  of  the  com¬ 
mittee  for  the  Technical  Products 
Division,  and  director  Arie  Liber¬ 
man  as  a  member  for  the  Amplifier 
and  Sound  Equipment  Division. 
Other  members  of  the  Organization 
Committee,  all  past  RTMA  presi¬ 
dents,  are:  directors  Max  F.  Bal- 
com,  Paul  V.  Galvin,  Leslie  F. 
Muter  and  chairman  Robert  C. 
Sprague. 


UNITIZED  CONSTRUCTION 


Each  potentiometer  a  complete  unit 

Individual  units  may  be  stacked  in  any  desired  combination 
No  common  shaft  —  Shaft  coupling  by  means  of  drive  pin 
and  spring  loaded  crank  arm  assembly^ 

Units  held  together  with  cast  aluminum  two-section  clamp  ring^ 
Universal  mounting  plate  unit  machined  to  servo  precision 


Quantity  production,  prompt  deliveriet,  Mtandardization  and 
economy  —  achieved  through  “Vnitised”  Design  — 
no  taerifice  of  quality,  accuracy  or  reliability. 

Write  for  Bulletin  All  today. 


Hi^h  Awanl  Winner!* 

Named  by  IRE 

Winners  of  three  high  awards  to 
be  presented  during  the  IRE  Na¬ 
tional  Convention  in  March  1953  in 
New  York  were  recently  announced 
by  the  Institute. 

John  M.  Miller,  superintendent 
of  Radio  Division  1  of  the  Naval 
Research  Laboratory,  Washington, 
D.  C.,  has  been  named  the  recipient 
of  the  Medal  of  Honor  for  1953, 
the  highest  award  of  the  radio 
engineering  profession.  ,  The  In¬ 
stitute  gave  the  award  “in  recogni¬ 
tion  of  his  pioneering  contribution.s 
to  our  basic  knowledge  of  electron 
tube  theory,  of  radio  instruments 
and  measurements,  and  of  crystal 
oscillators.” 

The  1953  Morris  Liebmann 
Memorial  Prize,  given  annually  by 
the  Institute  for  a  recent  im¬ 
portant  contribution  to  the  radio 
art,  went  to  John  A.  Pierce,  senior 
research  Fellow  at  Harvard  U.  He 
is  noted  for  his  contributions  to  the 
development  of  the  loran  system  of 
long  range  radio  navigation  which 


Exploded  view  of  RVC-2*  thewt 
unit  centtroctien;  I.  to  r.  PolonHo- 
motor  boto,  drive  pin  and  tpring 
leaded  crank  arm  octembly,  Univer- 
<al  mounting  plate,  twe-sectlen 


DESIGN  FEATURES;  SPECIFICATIONS; 

Duel  Paliney  tpring  contecti  to  winding.  Independent  linearity  ±  0. 3%  tt 

precious  eietai  take-off  contacts;  Bates —  ovaiioble  to±0.3%jTapt  to  ±.6^Eii 
precisian  machined  aiuminum,  black  trical  rotation  320*  std.,  tol.  —  .3 1  Si 
Alumilite  ffnith;  Oilite  bushings,  stoinless  Resistance  values I00-I00,000ni  Rotatior 
steel  shaft.  life  opp.  IXXXIXXX). 

Servotrol  manufactures  under  license  egreement  with  Technology  Instrument  Cerp. 

I  FAT.  NO.  2.5«,22t  t  FAT.  NO.  2,S4},47} 

See  us  at  Booth  91  National  Electronics  Conference 

iNGINCERING  RIFtlSINTATIVES 

Cleveland,  Ohio  Ploipect  l-*iyi  Amprier,  Ontario,  Con.  —  Amprlor  400 

Ckicoeo,  III.  —  uptown  $-1141  Now  York,  N.  V.  —  MUrroy  Hill  B-SSSS 

Rochotter,  N.  V _ Monroe  3143  Cotnbrideo,  Mots.  —  Eliot  4-1751 

Canaan,  Conn.  —  Conoon  649  Hollywood,  Col.  —  Hollywood  9-6X5 

Ooyton,  Ohio  —  Michieon  8721  Dalles,  Texas  —  Dixon  991$ 


SERVOTROL 


'  114  WEST  lUINOIS  STREET,  CHICAGO  10,  lUINOIS  •  TEl.  SUPERIOR  7-X83 

EASTERN  BRANCH  OPPICE— FRAMINGHAM  CENTRE,  MASS.  •  TEl.  FRAMINGHAM  4421 
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^^^roducts  of 


WRirt  fOR 
iAMPLlS 


Hum 

,  WIRE/CORD 


'!  he  Kunxel  Lab- 
^  _  oratory  t  n  e>  u  r  *•  » 

that  every  inch  of 
Runxel  wire,  cord 
and  cable  la 
thoroughly  tested  before  shipping 
four  wiring  needs  In  hook>up 
•>ad>in,  shielded  wire  and  cords 
jpeaker  cords  and  all  types  of  In¬ 
sulated  wire  products,  in  almosi 
irdless  variety  of  colors,  sizes  and 
speclAcalions.  are  available  from 
th*^  ronirally  lo<*ated  plant 


'nilkl7iri  CORD  i  WIRE  CO. 

IJIlM/kl  4723  Montroia  Avanua 


Chicago  41.  Illinoit 


YouMI  SAVE  MONEY  in  Your  SHOP  With 


Opportunities  at 

BECKMAN 

for 

ENCIIIIIRS-SCIIIITISTS 

To  Develop  Instruments 
and  Electronic  Components 

Use  your  troining,  optitudes  ond  experi- 
ence  in  the  following  (or  allied)  fields: 

Spectroscopy  .  .  .  Precision  Electronics 
Optics  .  .  .  Physics  .  .  .  Electromechanics 
Mechanics  .  .  .  Feedback  Systems 

Man  who  combine  fields  will  find  our  protects 
especiolty  interesting.  Typicol  developments  in> 
elude  spectrophotometers  ot  oil  wovelengths, 
pH  meters,  electrometers,  flome  photometers, 
computers,  rodiotion  instruments,  titrotois 
ond  others  to  be  onnounced. 

Unusuol  opportunities  in  oil  divisions:  Hclipot 
ond  Beckmon  Instruments — So.  Posodeno,  Coli* 
fornto;  Berkeley  Scientific — Richmond,  Coli- 
fornio.  Our  compony  is  o  leoder  in  the  fost 
growing  instrument  industry,  which  is  not  da* 
pondont  tor  its  future  on  mifitory  controcts, 
but  is  of  fundamontol  importance  to  all  typos 
of  research  and  industry. 

Writo  tor  application  and  fn* 
formotlon  about  oar  company. 

Personnel  Deportment 

Beckman  Instruments,  Inc. 

1001  El  Centro  Street 
South  Pasadena  59,  California 


ELECTRIC  INSTRUMENT  &  CONTROL  HEADQUARTERS 


Electro-Tech  maintains  one  of  the  largest  and  most  com¬ 
plete  stocks  in  the  country  of  electrical  meters,  instru¬ 
ments  and  industrial  control  equipment — representing 
over  250  top  lines. 

Yet,  our  warehovso  Is  bulging  with  standard  stocks  of 

Counter.  Selaneid.  logfllo  Swltcho. 

Panel  Meter.  Tachometer.  Shunt.  lElectricoll 

Tron.lermer.  Thermometer.  Megger* 

Switchboard  Mater.  Thermo.tot.  Solenoid  Volvos 

Micro  Switche.  Ractiiiart  Pyromotors 

Photo  Electric  Equipment  Rhaoitot.  Multimotor* 

Relay.  Timer.  OKilleKepa. 

and  laboratory  Standard  In.trumonH 
In  addition,  we  manufacture  and  stock  Special  Ted  Equip¬ 
ment  e  Electric  Heating  Unit,  e  Current  Tron.lermer.  e 
Pyrometer.  •  Thermocouple,  e  Rectilien. 


fOR  SPEED  f\ 

Wire  — Code  iOl  I 

Teletype ’V’ 4209 1 
Phene  -  Rkfcloy  7-410U 


,Our  laboratory  is  available  for  re- 
I  pair  work,  rescaling,  recalibration 
and  special  calibration  of  your  elec¬ 
trical  and  industrial  instruments. 
Often  months  are  saved  by  rescal¬ 
ing  and  calibrating  stock  instru¬ 
ments  to  your  specifications. 


CONSULT  US  ABOUT  rOUR  REQUIREMENTS 


"The 

f  '"Vastrlo, 

■*'Pirt9  Guido" 

Our 

free  1 


ELECTRO-TECH  equipment  co. 

55  LISPENARD  ST.,  NEW  YORK  13,  N,  Y. 
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For  Parts  that  must  be 
TAKEN  OFF-PUT  BACK-BUTTONED  TIGHT 


was  widely  used  by  the  armed  serv¬ 
ices  during  World  War  II,  and  more 
recently  for  his  conception  of  the 
RADUX  system  of  long  range 
navigation  now  under  development 
for  the  government. 

Frank  Gray,  research  engineer  of 
Bell  Telephone  Laboratories,  was 
awarded  the  Vladimir  K.  Zworykin 
Television  Prize  Award  for  1953, 
given  annually  by  the  Institute  for 
an  outstanding  contribution  to  tele¬ 
vision.  A  pioneer  in  the  tv  field, 
Mr.  Gray  early  in  the  1930’s  de¬ 
veloped  principles,  the  importance 
of  which  has  only  recently  been 
recognized,  and  which  are  embodied 
in  the  color  television  .system  cur¬ 
rently  under  development  by  the 
industry-spon.sored  National  Tele¬ 
vision  System  Committee. 
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RT\I.4  Names  Thirteen  t<» 
TV  ('.ommittee 


The  board  chairman  of  the  RTMA, 
A.  D.  Plamondon,  Jr.,  has  appointeti 
a  13-man  television  committee  and 
renamed  Dr.  W.  R.  G.  Baker  as 
chairman  of  the  group  for  the  en¬ 
suing  year.  The  top-level  commit¬ 
tee  directs  the  tv  activities  of  the 
RTMA. 

Following  is  the  membership  of 
the  committee: 

W.  R.  G.  Baker  (chairman)  of 
General  Electric  Co.;  Benjamin 
Abrams  of  Emerson  Radio  &  Phono¬ 
graph  Corp. ;  Robert  S.  Alexander 
of  Wells-Gardner  &  Co. ;  Max  F'. 
Balcom  of  Sylvania  Electric  Prod¬ 
ucts  Inc.;  H.  C.  Bonfig  of  Zenith 
Radio  Corp.;  John  V\'.  Craig  of 
Crosley  Uiv.,  Avco  Mfg.  Corp.; 
Allen  B.  Du  .Mont  of  Allen  B.  Du 
Mont  Laboratories,  Inc.;  J.  B.  El¬ 
liott  of  RCA  Victor  Division  of 
RCA;  E.  K.  Foster  of  Bendix  Radio 
Division ;  Paul  V.  Galvin  of  Mo¬ 
torola  Inc.;  W.  J.  Halligan  of  The 
Hallicrafters  Co.;  L.  F.  Hardy  of 
Philco  Corp. ;  and  W.  A.  MacDonald 
of  Hazeltine  Electronics  Corp. 


Telt'coiiiiiiiiiiiraliuii  Servirrs 
IVliuh'  .Available 


Formation  of  Microwave  Services. 
Inc.,  New  York  City,  was  recently 
announced.  It  will  provide  consult¬ 
ing  and  con.struction  services  in 
the  field  of  telecommunication. 


LOCKS  TIGHT  WITH  A  QUARTER  TURN 

Always  at  correct  tension 


TYPICAL  APPLICATIONS:  INSPECTION  PLATES  •  COWLING 
ELECTRICAL  PANELS  •  CABINETS  •  DUCTWORK 


^1^  L 

▼  500  M 


FASTENERS,  INC.  ^ 

MAIN  ST.,  HONEOYE  FALLS,  N.  Y. 


Lion  Fasteners  are  right  for  buttoning  parts  that  must  be  removed 
repeatedly  for  inspection,  maintenance,  or  other  reasons. 

Vibration  and  shock  can't  loosen  a  Lion  Fastener.  Even  an 
inexperienced  service  man  can't  replace  it  wrong.  A  quarter  turn 
opens  it.  Another  quarter  turn  locks  it.  'The  tension  is  designed 
into  it. 


>x 


One  DEMONSTRATION  KIT  contains 
sample  Lion  Fasteners  to  help  you  visualize  their 
adaptabihty  to  your  product.  Write  on  your  company 
letterhead.  No  obligation. 


Lion  Fastener  Spring  Assembly  is  quickly  spot  welded  or  riveted 
m  place.  The  stud  ccmnot  be  lost.  It  is  grommeted  tight  to  the  sheet. 
They  will  button  sheets  .040  plus  or  .020  minus  over  or  under 
standard  rating.  'The  misalignment  is  os  much  as  .156.  TEe  one- 
piece  forged  stud  is  tested  to  1425  lbs.  Write  today  for  demonstra¬ 
tion  kit  and  application  data. 


Fine  Wire  Specialists 


1700  Inches  of  J\o.  50 
W  ire  on  This  Meter  Coil 

VI  ant  really  micro-fine  wire?  Write 
for  |irice  list  on  our  full  line  of 
hiphest  quality  enameled  mapnet 
and  I.itz  wire.  Immediate  delivery. 
All  sizes  —  Numbers  tl  lo  52 
(.0()2"  to  .(KK)H"). 

the  instrument 

WIRE  COMPANY 

150  Church  Street  •  Guilford,  Conn. 


OPHAR 

"'"'''COMPOUNDS 

Zophor  Waxes,  resins  and  compounds  to  impregnate, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc. 
Cold  flows  from  100°F.  to  285°F. 

Special  waxes  non-cracking  at  — 76°F. 

Compounds  meeting  Government  specifications  plain 
or  fungus  resistant. 

Let  us  help  you  with  your  engineering  problems. 


ZOPHAR  MILLS,  inc. 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


.4D21 


XTION. 

no  Nk. 

■NRt  OVtnOAO  CAVAeillTICS. 

"avauabu  immioiathy. 
ftf  data,  Writ*: 

PENTAUBORATORIES  INC. 

Sie  N*rth  Mllp  ai,  Str*  •  t 
SANTA  BAXtAtA,  CALIFOINIA 


For  PRECISION  Requirements 


HIGH  STABILITY 

CARBON  RiSISTORS 

Welwyn  carbon  deposit  resistors  are  made  to  conform 
to  tolerances  dictated  by  the  most  exacting  electronic 
requirements.  Rigid  quality  controls  maintain  these 
precise  standards  to  within  the  narrowest  margins. 
Values  range  from  10  ohms  to  SO  megohms,  in  rat¬ 
ings  of  >4,  V2>  f>  2  watts,  and  at  tolerances  of  1%, 
2r/c  and  S%.  Welwyn  Resistors  have  a  high  order  of 
stability  and  retain  their  characteristics  over  widely 
changing  conditions  of  load,  temperature,  voltage, 
and  ageing  processes.  Inductive  and  capacitive  react¬ 
ances,  and  Johnson  Effect  are  exceedingly  low  to 
extremely  high  frequencies. 

For  Compute  Data  and  Specifications,  Write  to: 

SALES  KEPRESENTATIVE 

ROCKBAR  CORPORATION 

211  EAST  37th  STREET,  NEW  YORK  16,  N.  Y. 
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HIGH-RELIABIUTY  WIRE-WOUND  TRIMMER 


PO 


f 


%  « 


RS 


WATERS  MANUFACTURING,  inc. 

Waltham  54,  Massachusetts 

APPLICATION  ENGINEERING  OFFICES  IN  PRINCIPAL  CITIES 


Precision-built  by  Waters,  of  Waltham 


THE  WATERS  TYPE  RT-%  SERIES  of  miniature,  wire- 
wound  potentiometers  will  satisfy  your  most  stringent  require¬ 
ments.  Anodized-aluminum  bodies  with  sealed,  line-reamed 
I  shaft  bushings  and  sealed  terminal  plates  enable  these  units 
to  meet  severe  environmental  tests  —  immersion,  salt  spray, 
fungus,  shock,  vibration,  wide  range  of  ambient  temperatures. 

CHECK  THESE  SPECIFICATIONS  of  the  RT-Vt 

•  Size  .  .  . 

diameter,  %"  depth 

•  Weight  .  .  .  only  5/16  ounce 

•  Dissipation  ...  3  watts 

^  •  Temperature  .  .  . 

\  — 55C  to  -|-80C  ambient 

•  Rotation  .  .  . 

360-degree  continuous 

•  Ganging  .  .  .  dual  or  triple 

•  Resistance  .  . .  ranges: 

100  to  50,000  ohms  max., 
linear  only 


Waters  potentiometers 
are  made  in  Waltham, 
the  watch  city,  home 
of  fine  workmanship. 


NEW  BOOKS 

Primer  of  Electronics 
and  Radiant  Energy 

By  Don  Caverly.  Second  edition. 
1952.  McGraw-Hill  Book  Co.,  Nev 
York,  343  pages,  $5.50. 

This  is  indeed  a  primer  and  one  of 
the  easiest  to  read.  It  is  aimed  at 
the  people  who,  having  no  funda¬ 
mental  business  with  electrons,  pro¬ 
tons,  neutrons  and  their  varied  and 
magnificent  manifestations,  yet 
have  a  basic  curiosity  as  to  what  it 
is  all  about.  The  author  makes  a 
serious  and  honest  effort  to  remove 
the  complexities  and  technicalities 
that  surround  the  subject  and, 
while  he  often  forgets  that  his 
readers  are  supposed  to  be  abys¬ 
mally  ignorant  although  anxious  to 
learn  and  dives  off  the  deep  end,  in 
general  he  succeeds  in  writing  ma¬ 
terial  that  virtually  anyone  can 
read. 

The  subjects  treated  sound  tech¬ 
nical — electricity,  magnetism,  radi¬ 
ant  energy  of  all  kinds,  electron 
tubes — yet  he  describes  them  in 
terms  of  one’s  daily  life — sunburn, 
cooking  with  infrared,  flash  lamps, 
plant  growth.  At  the  same  time  he 
gives  the  reader  a  chance  to  under¬ 
stand  such  modern  devices  as  the 
TR  tube,  loran,  nuclear  reactors, 
the  image  orthicon  or  the  hydro¬ 
phone.  Even  the  engineer  can  find 
out  some  things  he  should  know  but 
probably  doe.sn’t. — K.H. 

Electricui  Engineering 
Theory  and  Practice 

By  William  D.  Erickson  and  Nel¬ 
son  H.  Bryant,  Cornell  Uuiversity. 
John  Wiley  &  Sons,  Inc.,  Sew  York. 
523  pages,  $6.00,  1952. 

Based  on  courses  at  Cornell  for 
mechanical,  civil  and  chemical  engi¬ 
neering  students,  it  is  essentially 
nonmathematical,  the  stress  being 
on  physical  analysis.  Appendices 
contain  sufficient  explanation  of  the 
methods  of  complex  notation  to  the 
solution  of  a-c  problems  to  equip 
the  student  with  this  tool. 

Aside  from  straight  d-c  and  a-c 
theory  and  the  effects  of  the  basic 
I  R,  L  and  C  components  on  circuits, 

I  there  are  chapters  on  d-c  machines, 

I  electrical  instruments  and  measure¬ 
ments,  a-c  motors  and  transformers, 
a  nice  chapter  on  control  (synchro 
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...  for  more  occvrofe 
farther-rearhing  TEST, 
RESEARCH  and  CONTROL 


Our  Swiss  methods  and  tochniquos  or*  geared  to 
meet  exacting  requirements.  We  invite  your  inquiries. 


COLLECTRON  CORPORATION 

216  EAST  45th  STREET  •  NEW  YORK  17.  N.  Y. 

Murray  Hill  2-8473 


By  facilitating  simultane¬ 
ous  observation  or  strip-film 
recording  of  2,  4  or  more  tran¬ 
sients,  ETC  multi-channel 
oscilloscopes  pave  the  way  to 
more  accurate  research,  test 
and  visual  control  along  many 
lines.  Available  types  cover  a 
broad  range  of  requirements  in 
laboratory  research,  produc¬ 
tion  testing,  electroencephalog¬ 
raphy,  neurophysiology,  seis¬ 
mology,  explosives,  strain  and 
vibration  analysis  and  other 
fields.  Catalog  on  request  to 
Electronic  Tube  Corporation, 
1200  E.  Mermaid  Lone, 
Philadelphia  18,  Pa. 


;  MAGNET,  RESISTANCI 
oml  AUOY  WIRE  : 


apace  factor  High  dielectric 

^^JnaBected  by  chemicala ;  -  .  IQ  Excellrat  flexibility  and 
or  eorroaive  atmoaphere '  ^  abrasion  resistance 

QjCapaMe  of  withstanding"^^’Q  Sixes:  10  tbrongh  SO 
250*  centigrade  '  A.W.G. 

Stmd  for  NSW  Worron  Who  SpocHkotion  1001 


C-R  TUBES 
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POLYPENCO  TEFLON* 


available  for  economical  fabrication 


<  ROD 

Extruded  .187"  dia.  to  2.0"  dia. 

Tolerance  +.002" — .000"  up  to  1"  dia. 

Molded  2.25"  dia.  to  4.0"  dia. 

Beading  .030"  to  .187"  dia. 

TUBING 

Extruded  .50"  to  2.0"  O.D. 

3  16"  to  1.0"  I.D.  min.  wall  Vi" 

Molded  1V4"  to  8"  O.D.  at  %"  intervals 

Wall  thickness  Vi"— 2%" 

OTHER 

SHAPES 

Strip  thickness  .002"  to  .060" 

Slab  thickness  Vi"  to  116" 

Special  extruded  shapes  to  customer  specifications 

Outstanding  properties  of  TEFLON 

Advantoge 

WIDE  SERVICE 

TEMPERATURE 

RANGE 

-100°F  to  +500°F 

CHEMICALLY  INERT 

Resists  all  known  acids,  alkalies  and  com¬ 
mercial  solvents  over  the  service  temperature 
range. 

ZERO  WATER 

ABSORPTION 

Water  will  not  wet  the  surface. 

LOW  POWU 

FACTOR 

.05%  p.f.  constant  over  entire  frequency 
spectrum. 

stable'^dielectric 

CONSTANT 

2.0  unchanged  over  entire  spectrum. 

TOUGHNESS  AT 

LOW  TEMPERATURE 

Izod  impact  strength  — 70°F  2  ft.  lbs. /in. 

•T*flon  it  O  trod*morli  of  th« 

E.  I.  Dupont  Co- 

also  available  to  your  specifications 
MACHINED  PARTS  •  MOLDED  PARTS 


OLYPENCO 


nylon 

teflon 


*  Write  lor  technical  data  and  prices  on  Polypenco  Tellon  and  Nylon 
The  POLYMER  CORPORATION  of  Pennsylvania  •  Reading,  Penna. 


NEW  BOOKS  (CMtinucd) 

I  systems)  and  about  one-third  of 
the  book  on  electronics  aimed  to 
equip  the  student  with  an  approach 
to  industrial  circuit  engineering. 
These  chapters  are  divided  essen¬ 
tially  into  the  several  kinds  of  tubes 
and  their  functions. 

Final  chapters  cover  communica¬ 
tions  and  electronic  control  systems 
as  used  with  motors,  power  supplies 
I  and  welding  machinery. — K.  H. 

Radio  Astronomy 
Bv  Bexnard  Lovell  and  J.  A.  Cleug. 
Universitit  of  Manchester.  John  Wiley 
&  Sons,  Inc.,  \eic  Y’ork,  1952,  297 
pages,  fi.OO. 

An  extraordinarily  interesting  book 
i  for  any  radio  engineer  posses.sed 
with  man’s  natural  awe  of  the  uni- 
ver.se  in  which  he  lives,  plus  his 
own  interest  in  the  field  of  radio 
techniques.  It  deals  with  the  appli¬ 
cation  of  radio  measurements  to 
universe  exploration. 

The  first  two  chapters  constitute 
a  brief  introduction  to  astronomy 
which  can  be  read  by  anyone,  fol¬ 
lowed  by  two  chapters  on  the  basic 
radio  techniques  employed  in  astro¬ 
nomical  research.  Then  come  some 
18  chapters  on  comets  and  meteors 
and  what  has  been  found  out  about 
them  by  radio,  .solar  disturbances, 

I  radio  emissions  from  sunspots  and 
'  from  various  parts  of  the  heavens, 
radio  and  the  aurora  borealis,  lunar 
investigation  by  radio,  etc. 
j  Man’s  use  of  radio  to  look  further 
into  space  has  only  begun,  and  as 
his  thirst  for  more  knowledge  of 
what  surrounds  him  is  very  great, 
it  would  be  strange  indeed  if  radio¬ 
astronomers  did  not  come  up  with 
much  new  and  fascinating  knowl¬ 
edge. 

This  book  is  not  for  the  high- 
powered  experts;  rather,  it  is  for 
the  average  individual  who,  per¬ 
haps,  knows  more  about  radio  than 
astronomy,  and  is  not  aver.se  to 
learning  something  more  about  each 
subject. — K.H. 

An  Introdiicliuii  To  Aroustios 

By  Robert  H.  Ranpatl.  \(ldison- 
Wesley  Press,  Inc.,  1951,  340  pages, 

I  $6.00. 

While  intended  primarily  as  an  in¬ 
termediate  college-level  physics 
'  text,  this  book  provides  useful  sup¬ 
plemental  reference  and  study  ma- 
!  terial  for  the  engineer.  It  does 
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moTociii 
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viny  iu«k 

CA»ACITAIiCi 


1 18A  CROMWIll  ROAD  LONDON  SWT  INCLAND 

Cj0SiiS.  rJ9J»0JfiAD  lOMDOM 


I  direct  entities  ffvmoreneas(tre[ 

(^i^MmiDun  Dturauts  rottusJL 

BHiduidolian  SetHmentb^i/eur  check. 


CXTRA  quAlfty  and  prtDtion  lUrxl* 

“HUaCCOIZCD**  ard« 

FCATURCt  CXniA 

9  Metir  movament  shock'  IMSTALLATIOM 

mounted  and  housed  m  ruth  AOVANTAOCS 

bar>hned  case  ^Slight  conveiity  ol  ob- 

9  Meter  movement  sup-  servation  window  reduces 
ported  by  die'Cast  frame  for  chance  of  accidental  break 
greater  strength  and  in*  age  during  installation  or 
creased  accuracy  shipment. 

O Observation  window  rub*  ^Terminals  side-tapped 
ber  grommeted  and  sealed  and  provided  with  lined  bind 
to  rubber  lining  of  case —  ing  screws  to  facilitate  wiring 
providing  hermelical  seal  of  with  or  without  wire  lugs  or 
high  dielectric  materials.  Py  pressure,  soldering  or 
O  Non-ngid  mounting  of  both. 

obMrv.tion  window  with  ©BrMkiga  Of  damogo  in 
rubtMr  grommot  incrusot  wiring  it  roducod  through 
rosistanco  to  IhocK.  non.figid  mounting  of  tormi- 

e  Each  motor  dosignod  and  nalo  and  um  of  ftwiblo  in* 
thjilt  by  SUN  to  highoot  torior  conductors 

Building  rugged  electric  meters  is  not  new  to 
SUN  .  .  For  over  20  years,  the  automotive 


e  withstand  any  amount  af  thermal  shock 
without  cracking 

e  have  proven  superior  to  carbon  or  metal 
braiing  fiatures  in  positioning  vocuum 
tube  components  for  furnace  braiing 
e  are  non. reactive  with  most  metals 
e  will  retain  shape  at  high  temperatures 
a  are  clean  .  .  .  will  not  rub  off  on  hands 
or  workpiece 

a  are  permanent  .  .  .  will  not  react  with 
air  or  reducing  gases 


Available  in  stock  forms  of  boats  ar  slobs.  Special  1 
shapes  made  to  your  individual  specifications.  ' 

WESTERN  GOLD  &  PLATINUM  WORKS 

i  589  BRYANT  ST.  •  SAN  FRANCISCO,  CALIF. 


DETAILS 
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(continued) 


Announcing  a  NEU, 
Different  kind  of  Capacitor 


Concentric  High  Ratio  Air  Capacitor 


The  new  Jolianson  Concentric  Hipli  Ratio  Air  Capacitor  recom- 
meii<iB  iUelf  to  application!^  requiring  a  low  niiiiiiiiiiiii  capacity. 
Ilia'll  Q,  and  stability.  It  has  a  maximum  capacity  of  35  nunfd.  and 
a  minimum  capacity  of  1  mmfd.  Because  of  this  ratio  of  capacity, 
it  has  many  varied  applications  in  electronic  equipment  where 
capacitive  adjustments  need  to  be  made  over  a  wide  range  with 
great  accuracy. 

The  new  Johanson  capacitor  is  constructed  entirely  of  silver- 
plated  brass  and  Pyrex  glass,  which  makes  it  ideally  suited  for  all 
applications  of  a  high  frequency  nature.  It  is  a  high  Q  capacitor 
at  and  above  200  me. 

The  friction  spring  of  the  new  capacitor  assures  a  permanent 
setting  of  the  rotor.  The  vernier  action  of  the  rotor  screw  allows  all 
ad  justments  up  to  eight  full  turns  to  be  made  quickly  and  precisely. 

SPECIFICATIONS 

Low  minimum  copocify,  1  mmf.  High  moximum  capocity,  35  mmf. 

High  O  —  bottor  than  10,000  at  IS  me.  Voltoge  broakdown  ovor  500V  DC. 

High  stobility.  High  rotio  —  capoclty  ot  maximum 

it  35  timot  its  minimum  capocity. 

Vornitr  oction  —  bottor  than  8  turns  to  accomplish  the  capocity  chonge. 

Copocity  against  rotation  it  o  linear  function. 


Requires  space  .700  x  I**  long  behind  ponel. 


Write  for  complete  informotion 

MANUFACTURING  CORPORATION 

10  ROCKAWAY  VALLEY  ROAD,  BOONTON,  N.J. 


much  to  help  fill  the  need  for  texts 
at  this  level.  Most  of  the  recent 
works  in  the  field  of  acoustics  have 
been  directed  at  more  advanced  spe¬ 
cialists  or  largely  at  applied  or 
engineering  fields. 

Easy  informal  style  and  good  il¬ 
lustrations  make  is  easy  reading. 
Most  of  the  material  on  applica¬ 
tions,  which  comprise  about  half  of 
I  the  book,  and  much  of  the  material 
on  theory  can  be  followed  by  the 
practicing  engineer  who  ha.s  neg¬ 
lected  his  math.  The  usefulness  of 
the  book  for  self  study  or  review  is 
considerably  enhanced  by  the  large 
number  of  problems  on  important 
topics  and  by  the  answers  which  are 
given  to  half  of  them. 

Objective  Acoustics 

The  choice  of  topics  seems  well 
balanced  and  this  is  important 
since  a  28-page  chapter  on  Speech 
and  Hearing  leaves  312  pages  for 
the  entire  field  of  objective  acous¬ 
tics.  The  topics  and  their  treatment 
in  the  chapters  on  theory  are  con¬ 
ventional.  Somewhat  less  space 
than  usual  is  devoted  t«  systems 
with  more  than  one  degree  of  free 
dom,  and  somewhat  more  space  is 
given  to  interference  and  diffrac¬ 
tion.  Here  the  author  draws  heavily 
on  the  field  of  optics  for  analogies. 

There  is  a  brief  introduction  to 
the  velocity  potential  which  is  am¬ 
plified  in  the  appendix.  Lumped 
parameter  approximations  in  acous¬ 
tic  circuits  are  treated  briefly  in 
connection  with  the  Helmholtz 
resonator,  the  phase-inverting  loud¬ 
speaker  enclosure  and  acoustic 
filters. 

Homs 

The  section  on  horns  treats  the 
conical  and  the  exponential  but  fails 
to  treat  the  “hyperbolic”  family  re¬ 
ported  by  Salmon.  Since  the  conical 
and  exponential  are  special  cases  of 
this  family  and  Salmon’s  work  pro¬ 
vides  a  powerful  tool  for  studying 
the  effect  of  boundary  shapes  on 
performance,  it  would  be  desirable 
to  refer  to  this  work. 

References 

More  references  than  are  fre¬ 
quently  given  in  texts  at  this  level 
are  included.  Some  of  the  references 
are  to  recent  books  of  the  survey 
type,  so  that  unfortunately  credit 
to  the  original  workers  has  been 
left  out.  For  example,  Ballantine’s 
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STRIPPED 
CLEAN  IN 


Available  for  envelope  types  T7,  T8,  MTS, 
T9,  T12,  ST12,  T12ZDI,  ST14,  S14,  ST18, 
TS'/j,  T6i/2,MT-IC.  ST19,  T14,  ST128CT-9. 


145  HUDSON  STREET  NEW  TORN  13. N  T 


FORM  VAR  •  FORMEX  •  ENAMEL 


WIRES  &  CABLES 

for  ALL  your 


wiring  needs! 


JAN-C-78  SRIR-SRHV  PI  ASTIC 

MM  C*l*n  ar  Sairal  Marklata 


X'VAR  is  non-corrosive,  non-croopinq  —  ioovos  wire  ready  for 
soiderinq.  Now  in  nse  by  ieodinq  mannfactnrers  of  eleetricol 
prodncts.  Write  tor  FREE  SAM  HE  tor  totting. 


AiRCRAFT  WiRE-NYLON  JACKET 

MIL-W-SOSS  (SuMnaCM  AN-i-C-4ta) 


FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  Frelinghuysen  Avenue,  Newark  5,  New  Jersey 


IDS"  C.  U.L.  APPROVED 

HmIliiP  WIr* 


JAN-C-76  WL  GLASS  BRAID 
Aito  EXTRUDED  NYLON  JACKETED 

SalM  ar  Traea*  Calari 


ACUUM  TUBE 

iETAINERS 


Multicondactor*  Skieldtd  Cablet 
To  MAet  Gevt.  Smc-  #7l>4a4$ 


These  retainers  are  used  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  oi  Vacuum  Tubes 
used  in  radio  equipment  which 
is  subject  to  shock  and  vibra¬ 
tions.  These  retainers  meet  the 
requirement  oi  all  JAN  specifi¬ 
cations.  The  insulated  portion  is 
made  of  a  melamine  base  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withstands  a  temperature  oi 
350  F.  The  insulated  plate  can 
readily  be  fastened  or  released 


by  hand. 
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Units  for  immediate  shipment: 

1,000  to  30,000  ohm  range. 

Special  resistance  values  made  to  order. 


to  exact  specification 
for  every  requirement 


quality  built  coils  for  radio, 

"^TV  AND  GOVERNMENT  APPLICATIONS 


NEW  SOOKS 


important  contributions  to  precise 
microphone  measurements,  namely 
the  recojrnition  and  computation  of 
the  pressure  rise  due  to  diffraction 
and  his  corrections  which  made  the 
thermophone  a  precision  device,  jro 
unreco(?nized. 

Errors 

Only  minor  obscurities  and  errors 
which  are  to  be  expected  in  any  first 
edition  were  observed.  Under  the 
discussion  of  pressure  gradient 
microphones,  the  orientations  of  the 
diaphragm  for  no  and  for  maximum 
response  are  reversed.  Although 
the  decibel  is  a  very  useful  unit  in 
describing  hearing,  it  was  his¬ 
torically  the  sequel  to  the  TU  or 
transmi.ssion  unit  introduced  by  the 
Bell  Telephone  Laboratories  in  192S 
which  in  turn  superceded  the  trans¬ 
mission  loss  of  a  standard  mile  of 
cable. 

Conclusions 

The  author  points  out  the  value 
of  training  in  acoustics  as  a  back¬ 
ground  for  more  advanced  study  in 
nearly  all  branches  of  physics  and 
engineering.  Brief  references  to 
the  relation  of  acoustics  to  other 
branches  of  physics,  other  branches 
of  science  and  to  industry  are  made 
but  these  might  well  be  expanded  if 
the  student  and  many  faculty  mem¬ 
bers  are  to  be  convinced  that 
progress  in  theoretical  acoustics  did 
not  die  with  Rayleigh. 

The  book  is  not  only  recommended 
as  a  text  but  as  a  reference  work 
for  the  engineer  with  acoustical  in¬ 
terests  and  the  physicists  with 
other  specialized  interests. — HUGH 
S.  Knowles,  Director  of  Research. 
Industrial  Research  Products,  Inc., 
Franklin  Park,  Illinois. 


Yom  ftt  nnnamM  occwocy  W* 
COMM  Hm  rttifloiic*  wirt  ii  l^td 
In  ploet.  It  If  prtcifion  poritionnd 
Mid  aoiddtd  tatofraUv  with  dm 


^  yp«  fat  occMOla  mI- 

iiM,  imniTth  ?«id  low 

—down  lofMM  Movidad  by  Iba 
ilalalaM  ilaal,  pracitlofi  froand, 
doabla  dwaod  icraw  laldlnt 
dia  Movittf  coiHoct. 

ft  y<M  tal  pftclfa  fOflHooiaf  o(  tba 
novi^  conloci  bacoina  ol  Iba 
bve  baoriaff  fapportlat  tfia  rolof 


I  Yea  tat  food  Hfld  ftaralnoif  ba- 
coaM  tbay  ora  Moaldad  lalafrolly 
with  Iba  botflaf . 

Tanahiolf  toldarad  lo  tads  of  ra- 
flflaiiea  alanaal  bafora  aioaldlaf. 
Eabia  ladiloaca  circaM  it  oa  iala- 
•rol  port  of  Iba  boMiaf. 

I  Yoa  tal  occarpla  talllnf  oad  ra« 
lo  saldag  daa  to  oaH^bocklofb  ipriaf 
la  cootod  falda. 

»  Yob  fat  o  laa  raaolatioa  bacoaia 
o  of  tba  43V4'  koflb  of  rafMaaca 
wlfo  la  tba  fpirol  ala<  laat. 

ft  YoofalarathftoacaoatpMldfroetly 
fo  proportioaol  to  tbofi  rotoHoa  wllb- 
la  ^.1%  of  tba  total  raditaaca. 
Evary  potaadoaiataf  It  oaloaMik- 
oily  Mcbiaa  laitod  for  HaaorUy 
ak.101  poiatf. 
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Imperfections  in  Nearly 

Perfect  Crystals 

By  W.  Shockley,  .1.  H  ”''t.i.omon,  R. 
Maurer,  F.  Seitz.  John  Wiley  &  Sons, 
Inc.,  New  York,  1952,  490  pages,  $7.60. 

In  October,  1950,  a  symposium  was 
held  at  Pocono  Manor,  Pa.,  on  the 
subject  of  imperfect  crystals.  The 
symposium  was  sponsored  by  the 
National  Research  Council  and  was 
organized  by  W.  Shockley  of  the 
Bell  Telephone  Laboratories  with 
the  help  of  J.  H.  Hollomon  of  the 
General  Electric  Research  Labor¬ 
atories,  and  R.  Maurer  and  F.  Seitz 


Uniform  high  quality,  fa:it  delivery  and  low  cost  have  made 
Fugle-Miller  coils  the  choice  of  many  leading  manufac¬ 
turers  in  the  radio  and  electronics  industry.  All  types  are 
supplied  including  Universal,  Bank  Wound,  Universal 
Progressive  and  solenoid  coils.  JAN  specifications  are  our 
specialty.  Call,  wire  or  write  today  for  prompt  quotations. 


MAIN  STREET,  METUCHEN,  NEW  JERSEY 
Telephone:  Mefuchen  6-2245 
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inlcfrol  turns.  Prtcisu  ruodinfs  oru 
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leporotion  of  froduotions  ond  wide 
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tecofsds.  All  diols  moy  be  locked. 


THROUGH  AOViNCfO  RFSfAftCH  6  OfTELOPMCNT 


COtOR  r 


ROANWELL  CORPORATION 

27  SHIM  AVfNUt,  BHOOKITN  17,  HIW  T0»« 


(88  MERBICK  ROAD  AMITYVILIE  N  Y  ^ 


MtCn00DMAL 


Do  You  Want  to  Measure 
Or  Generate  Any  Frequency 

From  20-640  M.C.'^ 
Within  10  Parts  Per  Million? 


Direct  Reading  VHF  frequency 
Meter  Model  FM-3 

Accuracy: .  -t  0.001  % 

Stability:  .  ±  0.001  % 

Resetability:  ...  ±0.0005% 

-Und.r  e.rtain  cendilient  can  b.  wtMl 
b.lew  20  me  and  abov.  640  me. 


tw.  eonHiit  dW,  pdaarilv  dmlinW  l« 


INC. 

1 1 846  Miitittippi  Av«n). 

P.O.  Box  13856 
let  Angol.t  25,  California 


i)  THE  GEORtiE  W.  BORG  CORPORATiOX 

')  JANISVILII  •  WISCONSIN 


SIMULTANIOUS,  NTSC.  MILO  MOUINTIAL  AND  OTHIB  SYSTEMS 

_  TYPICAL  SIGNAL  SOURCE  ^ 


DRIVING  UNIT 

See-AR'I  tmiv»f*el  Ceiw  A-f  Cenvrelf 

eeS>AR  t^ier  Carriur 

Cm.  a  Sewplini  OniAer 

M1.AR  S>i8r  Ceneymer 

4I1-9R  R*|ulelv4  Pewur  Supplks 


enomel  Ribbed,  f ir m •  or Ipping 
ctampinf  pods  mode  of  hord  neo¬ 
prene  Mountino  plote  enobles  clip 
To  be  pttacbed  to  bord  torfoce. 
soch  os  o  switch  cose.  Hard  drowp 
steel  sprit^  wire  insures  optimiMi 
spring  oction. 

WITH  MOUNTING 
HOOK  FOR  USE  ON 
CORDSETS  .  .  TbH 
I  model  utiMtes  a  steel 

.  .  I  mountino  book  wbkb 

V  h  con  be  hooked  directly 

Q  ^  *  cordset  molded  fer 

—  i^Ttbio  ptsrpese 

1  y  *>*ta  sheets 

B  ON  REQUEST. 


TELECHROMES  COLOR 
EQUIPMENT  IS  NOW  BE- 
INC  USED  BY  MANY  OF 
THE  NATION'S  LEADING 
BROADCASTERS.  RE* 
CEIVER  MANUFACTUR. 
ERS  AND  LABORATORY 
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•nudd  67  TERMALINE 
DIRECT-READING  R-F  WATTMETER  ! 
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0-500  ” 


Typo  N  Input  Connector 
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30  me  to  500  me 
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Triple  Range  0-25  watts 
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•  Model  67  is  a  larger  type 
Waicmecer  chan  the  well-known  AN-ME- 
ll  'U  (our  Model  611)  R-F  Wattmeter. 
Specihcally  designed  for  hxed  station  crans- 
oiitters  to  500  watts  output,  it  may  be  used 
nicely  on  low  range  for  mobile  gear.  Pro¬ 
vided  with  an  aluminum  cased,  shock- 
mounted  meter.  Model  67  is  as  simple  to 
use  as  a  DC  voltmeter.  Now  in  general  use 
throughout  the  industry,  termaline  W'ait- 
meters  may  be  depended  upon  for  fast, 
accurate  and  repeatable  power  readings 


NON -RADIATING 

. . .  Accuracy  —  5% 

RUGGED  CONSTRUCTION 

. . .  Size  — 17*  X  9*  X  6* 
Wght.— 30  pounds 


1800  EAST  38»  ST. 
CLEVELAND  14, 
OHIO 

IIVm>  CeoM: 
NEIIY  (NTttMISIS 


vnicon  lypw  wapawnvi* 

a  newly  developed  plastic  resin  film 
as  a  dielectric. 

The  power  factor,  dielectric  absorp¬ 
tion,  and  temperature  co-efficient 
of  these  condensers  are  much  better 
than  those  of  oil  paper  capacitors. 
They  compare  favorably  in  size  with 
metallized  paper  capacitors  of 
equal  ratings  and  give  far  superior 
performance.  Operation  to  I25'C 
is  permissable.  When  high  insula¬ 
tion  resistance,  without  simultaneous 
low  "soakage"  and  or  low  power 
factor,  is  required.  Type  D  capaci¬ 
tors  make  an  excellent  low-price 
substitute  for  Polystyrene  or  Teflon 
capacitors. 

Unicon  always  gives  your  capacitor 
problems  the  Optimum  Solution. 


PLASTIC  DIELECTRIC 

capacitors 


TYPES  IHHEDIITELY  tVAIUBLE 
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.001  up 
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300  up 
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01 
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10*  n*5  ml 

10*  me?  mf 
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90  C 
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ItSC 
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1.0*^; 

Tmk>.  C<Mf 

-too 

ppm  C 
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ppm  C 
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Btfik  •!  low«fl 
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1  *m' 

Cgstiwi  MX  Is  iw  uccilKaNsis. 


Write  for  catalog  EE 

united  condenser  corp. 


J  UNICON  [ 

337  EAST  139th  STREET  NEW  YORK  54,  N.  Y. 


of  the  University  of  Illinois.  The 
important  parts  of  the  papers  and 
discussions  presented  at  Pocono 
Manor  are  summarized  in  this  book. 
The  list  of  titles  and  authors 
follows ; 

I.  On  the  Nature  of  Imperfections 
in  Nearly  Perfect  Crystals 

1.  Imperfections  in  Nearly  Per¬ 
fect  Crystals:  A  Synthesis,  Fred¬ 
erick  Seitz 

2.  On  the  Geometry  of  Disloca¬ 
tions,  W.  T.  Read,  Jr.,  and  W. 
Shockley 

II.  The  Role  of  Imperfections  in 
Deformation 

а.  Imperfections  from  Transfor¬ 
mation  and  Deformation,  C.  S.  Bar¬ 
rett 

4.  E.xperimental  Information  on 
Slip  Lines,  W.  T,  Read,  Jr. 

5.  X-Ray  Diffraction  Studies  of 
Cold  Work  in  Metals,  B.  E.  Warren 
and  B.  L.  Averbach 

б.  Mechanical  Strength  and  Creep 
in  Metals,  N.  F.  Mott 

7.  The  influence  of  Dislocations 
and  Impurities  on  the  Damping  and 
the  Elastic  Constants  of  Metal 
Single  Crystals,  J.  S.  Koehler 

III.  Diffusion  and  Related  Phe¬ 
nomena 

8.  Relaxation  Effects  in  Ionic 
Crystals,  R.  G.  Breckenridge 

9.  Studies  of  Alkali  Halides  by 
Photoelectric  Methods,  L.  Apker 
and  E.  Taft 

10.  Diffusion  in  Alloys  and  the 
Kirkendall  Effect,  J.  Bardeen  &  C. 
Herring 

11.  Theory  of  Diffusion,  Clarence 
Zener 

IV.  On  the  Properties  and  Effects  of 
External  and  Internal  Surfaces  of 
Crystals 

12.  Surface  and  Interfacial  Ten¬ 
sions  of  Single-Phase  Solids,  J.  C. 
Fisher  and  C.  G.  Dunn 

13.  Dislocation  Models  of  Grain 
Boundaries,  W.  T.  Read.  Jr.,  and 
W.  Shockley 

14.  Interphase  Interfaces.  Cyril 
'  Stanley  Smith 

15.  Substructures  in  Crystals,  A. 

I  Guinier 

I  16.  The  Properties  and  Effects 
of  Grain  Boundaries,  Bruce  Chal- 
'  mers 

17.  Movement  and  Diffusion  Phe¬ 
nomena  in  Grain  Boundarie.«.  R. 
Smoluchowski 

This  book  was  prepared  mainly 
for  speciali.sts  in  metallurgy  and 
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rectifiers 
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Made  by  a  new  vacuum  process  that 
insures  a  smooth,  uniform  selenium 
him,  free  from  flaws  and  impurities,  and 
permits  the  production  of  larger  cells 
than  have  been  practical  heretofore. 

Of  proven  dependability  to  withstand 
continuous  heavy-duty  service,  they  are 
available  in  one  inch  square  to  12"  by 
16"  cells,  in  stacks  or  for  customer 
assembly. 


i\eY  slip  rings  are  used  very  satisfaaorily 
on  all  AVIEN  Fuel  Gage  Indicators. 

Do  you  have  our  Bulletins  R-12,  R-13,  and  R-14.’ 


for  Free  Catalog  Folder 
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ter  a  wide  variety  of  problems  in  the 
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equipment? 
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recognized  financially  and  professionally? 
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RmiiIw  Company  Ltd.  3101  tryont  St.  Son  FronclKO  10,  Coll. 


S^noe  /9/i^ PIONEERS  IN  ELECTRONICS  AND  PLASTICS 


•  U'trosontc  Vibrotion  Mcosure- 
ments 

•  Hormo'*ic  Aroivsis 

•  Cross  Modulotion  Studies 

•  Noist  InvestiQOtions 

•  DeterTiin  ng  Tro"smi<'ion  <“hof- 
o^'teri'tics  of  Lires  ond  Filters 

•  Monitor  ng  Communkotions  Cor- 
rier  Systems 

•  Checking  Interference.  Spurious 
Modulotion.  Poros'txs.  Effe'-ts 
of  lood  chongcs.  <ho'k.  humid¬ 
ity.  compore-t  vorio*ions,  etc. 
upon  frequency  stobility. 

•  Tclemeteri’»g 

SPECIFICATIONS 

Frequency  Ronge.  2KC-300KC,  stobil- 
ized  lineor  scole 

Sconning  Wi'^th:  Continuously  varioble 
from  200KC  to  icro 

Four  Input  Voltoge  Ron^s:  O.CSV. 
to  SOV.  Full  SCO  e  readings  from  1 
mill  volt  to  SO  volts 

Amptituie  Scole:  Lineor  ond  two 
decode  log 

Amplitude  Accurocy:  With'n  1  db. 
Re'iduol  hormonics  suppressed  by  ot 
least  SOdb. 

Resolution:  Continuously  voriob'e.  2KC 
o*  m»*'*imt"ii  •'“onni'FO  widfh,  500 
c.p.s.  for  scanning  width  below  8KC. 


MODEL 

PANORAMIC 

ULTRASONIC 

ANALYZER 


An  invaluab.j  new  direct  reading  instrument 
for  simplifying  ultrason.c  invest.gat.ons,  the 
SB-7  provides  continuous  high  speed  pano¬ 
ramic  d.splays  of  the  frequency,  amplitude 
and  characterist.es  of  signals  Imtween  2KC 
and  300KC.  The  SB-7  allows  s.multaneous 
observot  ons  of  many  signals  within  a  bond  up 
to  200KC  wide.  Special  control  features  en- 
oble  selection  and  highly  detailed  examino- 
tion  of  narrower  bonds  which  may  contain 
signols  separated  by  less  than  SOO  e.p.s.  SB-7 
is  unique  in  that  it  provides  rapid  indications 
of  random  changes  in  energy  distribution. 
WRITE  NOW  for  Complet*  InformAtion,  Prkt,  0«liv«ry 

10  South  Second  Ave.,  Mount  Vernon,  N.Y, 
MOunt  Vernon  4-3970 


NEW  BOOKS  (continiMd) 

solid-state  physics.  The  contribu¬ 
tors  are  among  the  outstanding 
leaders  in  their  fields. 

The  work  of  compiling  and 
editing  the  manuscripts  has  been 
an  important  and  worthwhile  task; 
the  result  is  a  valuable  contribution 
to  physics  and  physical  metallurgy. 
— Edward  N.  Clarke,  Physics 
Laboratories,  Sylvania  Electric 
Products  Inc.,  Bayside,  New  York. 


The  Nature  Of  Number 

By  Roy  Dubisch,  Fres'>o  State  Col¬ 
lege,  California.  The  Ranald  Press 
Company,  Inc.,  New  York,  1952,  159 
pages,  $U.OO. 

This  book  encompasses  a  well- 
written  and  precisely-stated  ac¬ 
count  of  the  gradual  development 
I  of  the  concept  of  number  through 
I  the  ages  and  of  its  rapid  flowering 
^  in  the  last  century  to  yield  the  bases 
of  the  modern  linear  associative 
.  algebras  of  today.  Although  couched 
in  semi-textbook  style,  it  can  yet 
be  read  with  interest  by  that 
large  non-classroom  audience  whose 
eagerness  for  mathematical  exposi¬ 
tion  is  evidenced  by  the  substantial 
sales  of  several  editions  of  books 
such  as  Tobias  Dantzig’s  “Number, 

I  the  Language  of  Science :  A  Critical 
Survey  Written  for  the  Cultured 
Non-Mathematician,"  Eric  T.  Kell’s 
1  “The  Magic  of  Numbers”  and  Levi 
'  L.  Conant’s  “The  Number  Con- 
i  cept;  Its  Origin  and  Development.” 

'  The  present  text — less  pedestrian  in 
i  style  than  Conant’s  book,  somewhat 
I  soberer  in  language  and  expression 
than  Bell’s,  and  not  as  concerned 
with  points  of  philosophical  in- 
;  terest  as  Dantzig’s — reads  easily; 
j  develops  its  theme  fluently,  chrono¬ 
logically,  and  accurately;  and  offers, 
I  in  toto,  an  easily-grasped,  well- 
•  delineated  precis  of  the  evolution  of 
i  a  branch  of  mathematics  of  prime 
usefulness  to  all  mankind. 

!  The  book  has  twelve  chapters. 
;  The  semi-popular  approach  is  indi- 
I  cated  in  the  titles:  Thus,  Chapter 
j  8:  “The  Great  i  Solves  All”  and 
:  Chapter  9:  “A  Shot  in  the  Arm  for 
Complacent  Algebraists  of  the 
Nineteenth  Century.”  However, 
despite  the  nature  of  these  titles, 
the  writing  is  not  facetious  nor  is 
the  author  an  amateur  of  mathema¬ 
tics.  Rather,  it  is  that  a  somewhat 
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any  conceivable  requirement.  The  above  Table  may 
suggest  possible  applicotions  to  your  products. 


Complete  Technical  Data  are  available  from  De¬ 
partment  17. 


JELUFF 


MANUFACTURING 
CORPORATION 
SOUTHPORT.  CONN 


HUGHES 


1 

1 


(conhfitied) 


NOTHELFER  “NWL” 
s,^  TRANSFORMERS 

/>«»»<» 

Pa^t  Pet^cmanee 


formidable  span  of  mathematical 
content  is  set  out  with  authority, 
but  in  rather  non-formal  style,  by 
one  with  thorough  professional 
grounding  in  the  mathematical  area 
he  covers. 

Intelligible  reading  of  this  book 
requires  little  prior  mathematical 
background  other  than  that  gained 
in  the  usual  course  in  college  al¬ 
gebra.  In  consetiuence,  the  average 
communications  engineer  ought  to 
be  able  to  read  it  without  difficulty. 
The  book  may  be  epitomized  as 
affording  an  easy  and  interesting 
introduction  to  the  course  of  de¬ 
velopment  of  the  bases  of  a  branch 
of  mathematics  (modern  algebra) 
which  comprises  a  powerful  tool  of 
analysis  for  such  currently-active 
areas  of  communications  engineer¬ 
ing  as  network  synthesis  and 
information  theory. — Thomas  J. 
Higgins.  Professor  of  Electrical 
Ennineerhift.  Vniversity  of  IVw- 
cnnsin. 


Over  28  yeors'  ex¬ 
perience  in  the  mon- 
ufacture  of  special 
tronsfomiers  to  meet 
individual  require- 
ments.  Built  in  qual- 
ity  proved  by  years  of 

From  1 0  V  A  to  300 
KVA  Dry-Type 
Both  Open  En- 
cased.  I,  2,  and  3 
Phase.  15  to  400 
cycles. 

Send  for  N€W  <  page  BULLETIN 


NOTHELFER 


WINDING 

LABORATORIES 


THUMBNAIL  REVIEWS 


DIRECT  CITRRENT  MACHINES.  By 
Charl*»>«  S.  Siskind.  Apsi.-tant  ProfenMor, 
EWtrfral  Enalneerlnf^,  Purdue  nnlvennlty. 
McOraw-HMI  Book  Co.,  .10(1  paK^>*.  1^  00. 
10.*);.  Fundamental,  up-to-date  clearly- 
presented  material  for  a  one-semester 
course.  Mathematical  derivations  are 
riftld  and  widely  used. 


TELEVISION 
SIGNAL  GENERATOR 


lOS;  MODERN  PLAPTTCS  ENCYrt^- 
PRDIA  'ND  RVrjINEEUS  HANDBOOK. 
Br*»‘»kln  Puhllcations.  N»*w  York,  t  *>•»;, 
naaes.  Id  oo.  Deslatied  a^  a  workinif 
aulde  to  all  phases  of  nln«ili's  production 
and  material  "election  for  4*ot»»na»^fes  u**  InR 
or  contemnlatine  the  u«.e  of  plasttoM  pr#td- 
uctM  or  components.  Chapters-  coverInR 
molding,  extruding,  ra^tlne.  fahrlcatlnR. 
ftn1shln«r  and  assemhlln*  nn*-ration«  and 
the  machines  and  enulnment  presently 
available  for  plastics  processlnR. 


CARRIER  FREQUENCY 

RANGE:  Cenfinuouily  voriobte  from  20  to 
250  megocydotp  In  oight  ronges. 


MODULATION 

PERCENTAGE:  Continuously  voriaUe  from 
0  to  100%. 

ENVELOPE:  Sinusoidal,  or  composito 
tolovision. 


FPmNSKHTFPHVTK.  Itv  F  Klr»rh- 
stdn  a’'4t  O  Krawinket.  S  TT'*'yer?.  st«*tt- 
rart.  Germany.  2^8  paaes,  DM  m52. 
In  German.  What  aniH*arN  a  thor- 

onah-rp»li  a  text  on  all  a'^o  ^cts  »if  t'*iev»^ion 
from  the  photoelectric  effect  to  the  color 
priire>*ses  much  In  recent  nuhHc  dKciisslon. 
Latest  reference  Is  tci  the  llt«‘ratnre  of 
January  1950,  so  It  seems  to  be  up  to  date. 


OUTPUT 

LEVEL:  Continuously  varioblo  from  0.3 
microvolt  to  0.1  volt  boloncod  to  ground 
Cmoosurtd  ot  100%  modulation  lovoll. 


EGOVOMTCS  OP  AMERICAN  MANU- 
PACTT’RtXG.  By  Edward  L.  A»len. 
Henry  HoU  and  Co..  New  York.  1952.  5fi6 
paaes.  ffi.95.  Penetratlne  crovs  section 
view  of  American  Industry.  Examines 
nineteen  representative  Industries  within 
five  ireneral  catesrorles:  basic  metal,  basic 
nonmetalllc,  metal-worklur  textile  and 
allied,  and  consumer  specialty.  Topic* 
discussed  Include  export-import.  c«)rporate 
ownership  and  control,  location  and  ca¬ 
pacity  of  plants,  pricing  policy,  profits, 
and  future  outlook.  Concludes  with  ex¬ 
tensive  bibliography. 


DIMENSIONS:  Height— 5S  %'* 
Width — 2  8 1/4  '*  Depth — 2  5  ** 

POWER  SUPPLY:  117  volts.  60 
cyclos,  700  wotts. 


Complolo  Dalo  On  Requost 


Th*  first  comnwckrf  wida-band, 
wida-remga  Signal  Ganarator 
to  bo  davahpad  to  moot  tho 
oxaeting  standards  of  hifd> 
finition  tolovision  vso. 


CONTROLLKHS  FOR  EI.ECTRIC  MO- 
TORS.  2nd  ed.  By  H.  D.  James  and  L.  E. 
Markle.  McGraw-Hill  Book  Co.,  New 
York,  1952,  418  pages,  $7.00,  Retains  first 
edition  Information  about  the  design,  ap- 
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NEW  HERMES,  Inc 


13-19  University  Place,  New  York  3,  N.Y. 


for  heavy  production 


with  th« 


OOtfBlff  BMRRKl 
ADVERTISING 

AdyfftitinE  men  tf**  ‘lo  do  •  compitts 
AdvertiMne  job  you  need  the  double  elect 
Ri  both  Diepley  Advertkinc  end  Dlfct 

UA 

DspUy  Adeertiemg  keepe  your  amm 
belore  the  public  ond  buUde  preeticc. 

Direct  Mail  eupplemente  your  Dtepley 
Adeertking.  It  pin-potnu  your  awMOgo 
tight  to  the  executive  you  went  to  rench 
■  the  pcfvoo  who  bu3rt  or  mflucnece  the 
purchaeet. 

la  view  of  preeent  day  dURcultica  ia 
audataining  your  own  mailing  Ikte,  our 
cAckat  peraonalised  ■ervicc  k  particularty 
Important  in  eccuring  the  comprehenarvo 
aearhet  coverage  srou  need  and  want. 

Aak  for  more  detailed  inlormatioa  ta> 
day.  You*11  be  eurprked  at  the  tow  awer* 
al  coat  and  the  tested  egcctiveagm  «f 
thm  hand  picked  eelectioae. 


That's  What  Production  Engineers  Say 
about  DAIkO  COILS 

And,  it*t  no  Occident,  of  course.  The  Oano  rigid  policy  of  attentivo  testing  and  impact¬ 
ing  every  ceil  in  oil  vital  stoges  of  production  guorontee  perfect  performonce. 
Send  iM  somplet  or  tpecifJcotfons  wHk  guonflty  rtqyitRmRnU  far  our 

•  form  Wound  recommondotioa.  No  obtigationf 

•  Ropar  Section 

•  Acetate  Dobbin 

G  Molded  Coils  f  l^r 

:  I  M  the  DANO  ELECTRIC  CO. 

M  MAIN  SI.,  WINSIED,  CONN. 


McCriw-Hill  Publishing  €•.,  Inc 

ua  WmC  42nd  SC..  New  Yerk  3D.  M.  T. 


LOOKINa 

AHEAD? 

If  yott'rc  o  top  performer  in  the  field 
of  physics,  electronic  engineering  or  de¬ 
sign,  ond  you're  looking  for  o  coreer  os 
well  os  0  well-paid  position,  it  will  pay 
you  to  investigate  the  excellent  oppor- 
tunity  we  offer. 

BASIC  QUALIFICATIONS: 

Minimum  of  four  year's  experience  in 
odvonced  research  or  development  related 
fa: 

•  PULSE  CIRCUITS 

•  COMPUTERS 

•  NUCLEAR  INSTRUMENTS 

•  MINIATURIZATION 

•  •  • 

ILLUtTRATED  BROCHUnE  M  rmvMt.  PiMM 
writ*  (fhrlM  tueimary  ef  yeur  educatlea  and  ox- 
aarkn**.  aiut  taiaiy  r*auir*n*nts)  te: 

BERKELEY  SCIENTIFIC 

division  of 

Beckman  Instruments  Inc. 

2200  Wright  Avenue 
RICHMOND,  CALIFORNIA 


NEW  HERMES,  Inc.  13-19  University  Place,  N.Y.  3,  N  Y. 
in  Conoda:  359  St.  Jomes  St.,  Montreal 
Wo/fd's  lo^gesf  Monufoclurer  of  Porlobfe  Engraving  Mochines 


ENGRAVING  *  PROFILING 
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PORTABLE  D'ARSONVAL 


GALVANOMETER 


LXKOKATdKIES •  INC 


NEW  BOOKS 


(contiNMed) 


plication,  operation,  and  maintenance  of 
induatrlal  controllers.  In  addition.  It  in¬ 
cludes  chapters  on  such  recent  develop¬ 
ments  as  the  magnetic  amplifier,  the  dyn¬ 
amo  electric  amplifier,  magnetic  clutches, 
a-c  and  d-c  crane  control,  and  remote  and 
supervisory  control. 


TELEVISION  TECHNOTES.  By  Martin 
Clifford,  (lernshack  Library  Book  Number 
46.  Radcraft  Publications,  Inc..  New 
York.  N.  Y.  128  pages.  $1.50.  1952.  For 
the  technicians  who  have  to  fix  sets 
that  get  out  of  whack.  Notes  on  indi¬ 
vidual  models  of  all  manufacturers  from 
Admiral  to  Westlnghouse  (In  alphabetical 
order)  and  Ilterallv  thoiiKands  of  models. 


THE  MBASrUEMENT  AND  CONTROL 
OP  TEMPERATURES  IN  INDUSTRY. 
R-  Royds.  Chemical  Publishing  Co.,  Inc., 
New  York,  N.  Y.  260  pages.  $5.00,  1962. 
Revision  of  older  volume  of  somewhat 
different  title.  Chapters  on  temperature 
scales,  expansion  and  electrical  thermome¬ 
ters,  pyrometers,  galvanometers  and  other 
indicators  and  the  measurement  of  rapidly 
fluctuating  temperatures. 


IN  THE  AUTOMOTIVE  FIELD, 

[•V*  the  Bear  Manulacfurtng  Co.  of  Roclc 
Island,  III.  uses  Series  500  G-MGot- 

wnnAm*f*r«  in  iH  new  minole*reod- 


AUTOMATIC  RP:<'0R1»  CHANGER 
SERVICE  MANUAE  Vol.  4  (1951-1962). 
Howard  W.  Sams  K  Co..  Inc..  Indianapolis. 
Ind.,  $3.00.  Comprehensive  service  In¬ 
formation.  with  increased  emphasis  on 
new  models  of  wire  and  tape  recorder.s 


vonometers  in  its  new  remote*reod- 
ing  Electric  Wheel  Alignment 
System  (left).  Whatever  your  own 
particular  instrument  field,  you  can 
achieve  this  same  self-contained 
portability,  ruggedness  and  high 
sensitivity  withG-MGalvanom- 
eters.  Complete  catalog  on  request. 


industrif:lle  ELEKTRONTK.  By  K. 

Kretzmann.  Klektro  Spezial.  G.m.b.H., 
Hamburg.  Germany.  Verlag  fuer  Radio- 
Foto-Kinotechnlk,  Berlin.  Describes.  In 
German,  electronic  apparatus  employed 
in  industrial  process  control,  especially 
switching  methods 


MANAGEMENT  CONTROLS  IN  TNDTTS- 
TRIAL  RESEARCH  ORGANIZATIONS. 
By  Rol>ert  N.  Anthony.  Asnociate  Pro¬ 
fessor,  Busineses  Administration.  Harvard 
Business  School.  538  pages,  $6.75.  1952. 
HarN’ard  Business  School,  Boston  63. 
Mass.  How  to  find  "the  proper  balance 
between  freedom  at  the  laboratory  level 
and  direction  from  the  top"  for  re.search 
administrators. 


LIGHT  DUTY 

FLEXIBLE  SHAFTS 


PROCEEDINGS.  NATIONAL.  ELEC¬ 
TRONICS  CONFERENCE.  1951,  Vol.  7, 
National  Electronica  Conference,  852  E. 
83rd  Street,  Chicago  19,  Illlnoia  738  pages, 
charts,  diagrams,  tables,  9H  by  8% 
inches,  cloth.  85.00.  Papers — or  digests — 
presented  at  the  1951  conference.  The 
seventy-nine  papers  cover  electronic  re¬ 
search,  audio  systems,  components,  com¬ 
puters,  high-frequency  measurement.  In¬ 
formation  theory,  magnetic  ampllflers, 
medical  and  Industrial  applications,  micro¬ 
wave  propagation,  servo  theory,  signal 
detection,  television  and  tubea 


AND  COUPLINGS 


•  AUTOMOTIVE  ' 

•  ELECTRONIC 

•  AERONAUTICAL 
^  •  INDUSTRIAL 


SURVEY,  R-F  TRANSMISSION  LINES 
AND  WAVEIGOIDBS.  E.  S.  Wlnlund. 
Radio  Club  of  America,  11  West  42  St. 
New  York  18.  N.  Y.,  88  pages.  1951,  $1.09. 
Historical  survey,  technical  data  and  bib¬ 
liography  through  1951. 


KUPFRIAN  UghI  Duty  Coupimg  (lyp.  Cl«tl  W.lli  Pml  lusln.. 


TYPICAL  APPLICATIONS 


THE  MANUAL  OF  CORPORATE  OIV- 
ING.  Edited  by  Beardsley  Ruml  In  col¬ 
laboration  with  Theodore  Geiger.  Na¬ 
tional  Planning  Association.  800.21st 
Street,  N.W..  Washington,  D.  C.  1952,  416 
pages.  $6.75.  Contains  sections  by  26  ex- 
^rienced  donors  and  recognised  experts. 
Wimarily  concerned  with  explaining  the 
specific  ways  in  which  gifts  can  be  made 
to  yield  the  maximum  benefits  both  to 
the  recipient  and  to  the  donor. 


SIMPLIFY  YOUR  MOTION  TRANSMISSION  PROBLEMS 

•  ALLOW  GREATER  FREEDOM  IN  PLACEMENT  OF  PARTS 

•  USE  ASSEMBLIES  PREPARED  FROM  LOW-COST  STANDARD  COMPONENTS 


T'LTRA VIOLET  RADIATION.  By  Lewis 
R.  Roller.  John  Wiley  A  Sons.  Tnc.,  New 
York.  1952.  270  pages,  $6.50.  Written  for 
nonspeclalists  in  radiation,  to  describe 
available  sources  of  ultraviolet,  discuss 
application  techniques,  and  give  pertinent 
data  on  filters,  mirrors  and  other  ac¬ 
cessories  used.  Many  tables  and  graphs 
increase  the  reference  value  of  the  book. 
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TAKE  A  GOOD  LOOKI 


VicIotc«xi  Irvstciimenl  i 


VICTOREEN 

POCKET 

DOSIMETERS 


EVERY 

PURPOSE 


latproved  direct-reading  instrument  sim-  The  Furst  Model  II5-R  "Wow-Meter"  is 

plifies  measurements  of  wow  ond  flutter  in  suitable  for  both  laborotory  and  produc- 

speed  of  phonograph  turntables,  wire  re-  tion  applicotion  and  eliminates  complex 

corders,  motion  picture  projectors  and  test  set-ups. 

similor  recording  or  reproducing  mecha-  A  switch  on  the  front  of  the  panel  permits 

nisms.  It  is  the  only  meter  in  existence  selection  of  low  frequency  cut-off  ond 

giving  direct  steady  indication  of  meter  corresponding  meter  damping  for  use  on 

pointer  on  scole.  slow  speed  turntables. 

alnquiriet  Invfted  on  our  line  e#  Regulated  Power  Supplies 
freguoncy  Response;  >/i  to  120  cycles  or  10  to  120  cycles 
Sensitivity:  0.2,  0.S,  and  2.0%  Wow  Pull  Scale 


LOOK  at  the  Victoreen  dosimeters 
that  have  served  the  medical  pro¬ 
fession  for  over  twenty-five  years. 
LOOK  at  the  Victoreen  dosimeters 
that  serve  Government  and  Atomic 
Energy  Industrial  Laboratories. 
LOOK  at  the  Victoreen  dosimeters 
in  "Olive  Drab"  and  in  “Navy  Gray." 

A  dosimeter  is  an  instrument  which 
measures  the  total  accumulated  quantity 
(dosage)  of  X  or  gamma  radiation.  The 
reading  is  in  roentgens  regardless  of 
exposure  lime.  Pocket  dosimeters,  some¬ 
times  called  pocket  chambers,  are 
either  direct  reading  or  indirect  reading. 
Direct  reading  pocket  chambers  have  o 
built-in  optical  system  and  electrometer, 
which  permits  the  wearer  to  periodically 
observe  the  dosage  which  has  accumu¬ 
lated  siiKe  the  chamber  was  last 
charged,  thus  enabling  him  to  retreat 
from  a  hazardous  area  when  the  dosage 
approaches  the  average  daily  toler¬ 
ance.  Indirect  reading  dosimeters  re¬ 
quire  a  Minometer  (charger-reader)  to 
observe  the  reading.  This  reading  is 
usually  checked  at  the  eiKf  af  the  work¬ 
ing  day  by  a  competent  technician. 


FURST  ELECTRONICS 

3324  W.  LAWRENCE  AVE.,  CHICAGO  25,  ILL. 


Bartlett 


unu  Heminway  & 

Produces  this  Sensational 


Meets  Army,  Navy  and 

Civilian  Requirements 


MuUul  Typu  iuuvWvHy  CoiMlUiuiit 
362  Indirvct  0.2  r  At  or  bolow  doXy  Tolor- 

onco  Roto 

541  Diroct  0.2  r  At  or  obovo  doily  Tolor - 

onco  Roto 

547  Diroct  5.  r  Emorgoncy 

54$  Diroct  50.  r  Troinod  portonnol 

— Emorgoncy 

534  Diroct  5.  ond 

50.  r  CivR  dnlonso,  ntc. 

506  bidiroct  100.  r  Untroinod  portonno' 

— Emorgoncy 

507  Indiroct  200.  r  Uniroinnd  pnrtonno' 

— Emnrooncv 

Write  for  Bulltlin  30 1 2  B 


The  special  synthetic  resin  coating  on 
Heminway  &  Bartlett’s  Nylon  Lacing  Cord 
resists  the  growth  of  mold  and  micro- 
organisms-factors  most  often  responsible  for 
the  deterioration  of  linen  and  cotton  lacing 
cords.  In  addition.  Heminway  &  Bartlett's 
Nylon  Lacing  Cords  have  hi^  abrasion  re¬ 
sistance,  low  moisture  absorption  and  the  fin¬ 
ish  has  the  desirable  malleability  of  wax.  The 
finish  is  also  non-toxic  to  humans. 

For  tine  wire  lacing,  we  have  developed  a 
Nylon  Flat  Braided  specially  treated  Tape. 
We'll  be  glad  to  send  you  samples  of  both  the 
Nylon  Lacing  Cords  and  the  Nylon  Flat 
Braided  Tape.  Why  not  write  us  today! 

The  Heminway  A  Bartlett  Mfg.  Co.,  500  Fifth 
Avenue,  New  York  36.  Sale)  Ogices:  Chicago, 
Boston,  Philadelphia,  St.  Louis,  Cincinnati,  ^n 
Francisco,  Charlotte,  N.  C.,  GloversvUle,  N.  Y, 


TYING  TWINE 
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BACKTALK 


Associate  Director 
HTMA  Ungiueering  Department 


A  NEW  ADDRESS 

CML  is  pleased  to  announce 
THE  MODEL  1440 
OMNIPHASE  GENERATOR 


This  unique  instrument  was  de¬ 
veloped  primarily  to  make  it  pos¬ 
sible  to  use  two  or  three  CML 
high  power  single  phase  variable 
frequency  generators  in  combina¬ 
tion  as  a  source  of  variable  fre¬ 
quency  2  or  3  phase  power.  In 
its  own  right,  the  Model  1440  has 
many  uses  in  the  development 
laboratory. 

It  covers  o  range  of  17  cycles  to 
18,000  cycles  in  5  ranges.  Three 
output  voltages  are  developed 
throughout  the  frequency  range 
(10  valts  across  5,(X>0  ohms).  The 
phase  of  all  three  voltages  is 
continuously  adjustable  through 
360  degrees  by  means  of  panel 
controls.  This  makes  it  possible 
to  set  up  any  desired  relationship 
between  the  three  phases. 


In  case  you  missed  previous  an¬ 
nouncements,  after  14  years  in  New 
York  City  we  have  moved  to  our  own 
modern  plant  at  the  address  indi¬ 
cated  below.  Read  about  other  new 
CML  products  in  our  new  catalog. 
Write  for  yours  today. 


Tube  Testers 

Dear  Sirs: 

I  NOTE  an  article  on  page  139  of  the 
June  issue  of  Electronics  entitled 
“Vacuum-Tube  Testers”.  This 
article  mentions  “proposed  classi¬ 
fication  (of  tube  testers)  by  RTMA” 
and  lists  “RTMA  Tube  Tester  Clas¬ 
sifications”.  I  wish  to  point  out 
that  this  list  of  classifications  does 
not  in  any  way  constitute  a  proposal 
by  RTMA.  The  list  was  formulated 
by  a  committee  in  an  effort  to  see 
if  agreement  among  tube  tester 
manufacturers  could  be  reached  on 
such  a  classification.  An  agreement 
was  not  reached  accepting  this  list 
and,  therefore,  this  material  has 
been  set  aside.  At  the  moment 
there  is  no  proposal  under  consider¬ 
ation. 

Virgil  M.  Graham 


New  Diotron 

Dear  Sirs: 

A  RECENT  article  by  Rosenthal  and 
Badoyannis  (Electronics,  Sept. 
1952,  p  128)  mentions  the  Diotron 
mean-square  voltmeter  and  points 
out  two  objectionable  properties  of 
the  original  instrument:  zero  drift 
and  indeterminate  behavior  after 
overload.  Later  design  has  success¬ 
fully  dealt  with  both  of  these  prob¬ 
lems  and  we  feel  these  criticisms  do 
not  apply  to  our  instruments  now 
on  the  market. 

In  addition,  we  have  offered  to 
rebuild  instruments  already  in  the 
field  or  to  provide  copies  of  the  re¬ 
vised  circuit  diagram  to  users  of 
the  instrument  who  prefer  to  do 
the  modifications  themselves. 

R.  D.  Campbell 
Electro-Physics  Dept. 
I  Reed  Research 

I  Z).  C. 


Communication 
Measurements 
Laboratory,  inc. 

353  Leland  Ave.,  Plainfield,  N.  J. 
Plainfield  4-5502 


Delete  Five  Words 

Dear  Sirs: 

The  article  “Nonsynchronous 
Pulse  Multiplex  System”  in  the 
August  1952  issue  of  Electronics 
is  based  on  a  paper  presented  at  the 
March  IRE  Convention  by  Dr.  J.  R. 
Pierce  and  the  writer.  Quite  ex¬ 
tensive  condensation  was  required 


. . .  for  applications  m> 
quiring  low  •inctricai 
nolso,  low  and  constant 
contact  drop,  high  cur¬ 
rant  dansity  and  mini¬ 
mum  wear. 


EXTBISIVar  USED  IN 

SELSYNS 

ROTATING  THERMOCOUPLE  mi 
STRAIN-GAGE  CIRCUm 
ROTATING  JOINTS 
GUN-riRE  CONTROLS 
DYNAMOTORS  etc. 

Wkh  rang*  of  gvodat  ovoiloblo  for  ttandord 
and  (pociol  applkotlom. 

Bnnh  hoMon  and  coinsilvor  slip  rings  ovoil- 
obto  for  uso  wHh  Silvor  Graptiolloy  Brvslios. 

OTHER  GRAPHAUOY  PRODUCTS: 


Oil-froo  solf-lubricoting 
Bushings  and  Boorings,  Oil- 
fioo  Pfsion  Rings,  Soal  Rings, 
Thrust  and  Friction  Woshm, 
Rump  Vanot. 


!  Writs  us  tor  Data  Shtts  and  turtkor  intormtion. 
j  Out/ins  your  problem  and  wo  will  apply  our  yoort  at 
accumulated  exporiotKO  toword  its  solution. 


GRAPHITE  METALLIZING 
CORPORATION  . 

1155  KmiHkN  tVENUl  •  1UNKER5.  H  T 
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LABDRATOHY 

POLI-SCALEH 


ROTARY  ELECTRICAL 

EQUIPMENT 


''Model  DS-606  Peli-Scoler/'  for  CM  or 
sciMti. lotion  coont.ng,  hos  plog-in  power  so^ 
ply  odjustoble  to  ony  voltoge  from  0  to  2.S 
Kv,  positive  or  negative.  wiHi  two  plog-in 
"Mo^l  TU-9"  Decode  Totoliiers  feeding 
into  0  mechonicol  register  Resolution  time 
S«  sec.  per  pulse  poir;  direct  reodings  to 
I  plores. 


DYNAMOTOB 
DY  W.  24  Volt 
Built  to  rigid  military 
apocihcations  .  .  .  oper> 
Otoe  from  24  V  input  .  .  . 
output  600  V  at  lo  milli- 
amperes  continuous  di^. 
Temperature  range  — 20* 
C  to  85*  C.  Armature 
dynamically  and  stati¬ 
cally  balanced.  Two  pole 
construction,  with  sepa¬ 
rate  removable  pole 
pieces 


R*M  0^ 
MOTORS  AND 
GENERATORS 


PRECISION-ENGINEERED  describes  the 
dynomotor  illustrated  above.  It  is  typi¬ 
cal  of  the  many  special  problems  which 
EEPCO  engineers  hare  solved  in  military  and  in¬ 
dustrial  applications. 

Whether  your  power  problem  relates  to  o  highly 
developed  rodar  unit  or  on  industriol  control  de¬ 
vice.  EEPCO  is  set  up  to  save  you  time  cmd  money. 
This  is  possible  because  of  EEPCO's  specialised 
engineering  experience  in  the  design  and  manu¬ 
facture  of  precision  rotary  electrical  equipment 
If  you  hove  a  power  problem,  simple  or  complex, 
we'd  like  the  opportunity  to  work  it  out  for  you. 


P-M  A-C  GENERATORS 


Additiofiol  totoliiers  moy  b«  odded  to  is- 
creoss  counting  rote  ond  totol  count  copoci- 
tits.  Includes  pulse  height  discriminotor  ond 
shoper  (0  to  lOOv)  voltotgc  reoulotor«  outlets 
for  time  ond  elopsed  time  clocks,  speoker. 
remote  control,  ond  occessory  count  rote 
meter.  For  descriptive  folder  write  to  Dept.  78. 


ELECTRO  ENGINEERING  PRODVCTS  CO 


Makers  ol  Prscision  Rotary  Electrical  Equipment 
STREET  DEPT.  E  < 


M3I  Cehumge  Blvd.,  No.  Mollywooe,  Celtl. 


'  ELK.TBOMCALLY  REGULATED 

LABORATORY 

^OWER  SUPPLIES 


PRECISION  IN  MINIATURE! 


Extended  Range  AUDIO  OSCILLATOR 

•  Only  6"  X  4W'  x  5". 

•  18  cycles  to  1.2  megacycles. 

•  Distortion  less  than  0.27., 

•  Constant  output  ±;0.5  db. 

•  600/150  ohm  transformer  available. 

Price  $  1 50  Literature  art  request 


333  Sixth  Avenue 
New  York  14,  N.  Y. 


e  INPUT:  105  to  125  VAC. 
50-60  cy 

e  OUTPUT  #1:200  to  325 
Volts  DC  at  100  mo 
regulated 

e  OUTPUT  #2:  6.3  Volts 
AC  CT  of  3A  unregu¬ 
lated 

e  RIPPLE  OUTPUT:  Less 

than  10  millivolts  rms 

For  compltfe  Informotlon  urritt 
for  Rwllotifi  t 


Aavortisinq  mos  agroo  e  #  e  tho  list  Is  moro  than  holt 
tho  story.  McGraw  HiU  Mailing  Lists,  usod  by  loading 
monulacturors  and  Industrial  sorvico  orgonisotions, 
diroct  your  adwortising  and  saloo  promotional  offorts 
to  koy  purchasing  powor. 


In  Tiow  of  prosont  day  diltlcultioo  In  maintaining 
your  own  mailing  lists,  this  olficiont  porsonolisod 
sorvico  is  particularly  Important  in  socuring  tho  com- 
prohonsiTO  morkot  covorago  you  nood  and  want. 
Invostigoto  todoy. 


twIDTN  14" 
:  oirTM  «" 
;HiiaMT  r' 


McGraw-Hill  Publishing  Co..  Inc. 

DIRECT  MAa  DIVISION 

330  West  42nd  Street  New  York,  18.  New  Yoi 
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(continued) 


to  prepare  this  paper  for  publica¬ 
tion  and,  in  general,  the  editors  of 
Electronics  are  to  be  compli¬ 
mented  on  this  work.  Unfortu¬ 
nately,  however,  a  serious  error 
appears  in  the  published  article. 

On  page  120,  in  the  sentence  just 
before  the  “Conclusion”  heading, 
delete  the  last  four  words — ‘  with  a 
synchronous  system”.  In  the  pre¬ 
ceding  sentence  delete  the  word 
“outstanding”.  It  is  the  nonsyn- 
chronous  system  which  has  the 
very  large  number  of  distinct  and 
always  available  separate  channel 
assignments.  This  tends  to  offset 
the  lack  of  economy  in  the  simul¬ 
taneous  use  of  channel  capacity 
(bandwidth)  so  that  this  is  not  an 
“outstanding”  disadvantage. 

The  difference  between  the  two 
types  of  systems  may  be  clarified 
by  the  following  example.  In  an 
assumed  synchronous  system,  there 
are  exactly  50  separate  channel  as¬ 
signments,  any  or  all  of  which  ma> 
be  used  simultaneously.  In  an 
assumed  non.synchronous  system, 
there  may  be  upwards  of  500  sepa¬ 
rate  channel  assignments  but  only 
about  10  may  be  used  simultane¬ 
ously. 

Thus  the  nonsynchronous  system 
is  attractive  for  relatively  light 
traffic  use  where  many  stations 
must  have  continuous  access  to  the 
common  medium. 

Andrew  L.  Hopfer 

Hell  Telephone  Lahoratoriet 
Murray  Hill,  New  Jereey 


Here  at  Cofo-Coif 


. . .  inlarleava  coU  windmq  nachinM  lika  theia  con  wind  up 

.  .  to  20  coUa  at  a  time.  Top  quality  paper  or  acetate  film  Inter- 

Seren  interleaTa  eoUe  ,  ...7.  .  . 

as  r  am  o  T  a  d  from  leaTet  iiuure  a  high  dielectric  between  layers.  After  re- 

moval  from  these  machines,  the  coils  are  separated,  leads 
are  extracted,  and  the  coils  proceed  to  the  assembly  and  fin¬ 
ishing  operations.  Such  modern  productton  facilities,  plus  35  years  of  experience, 
combine  to  make  Goto  Coils  the  first  choice  for  engineered  coils.  Cots-Coil  Company, 
65  PoviUon  Avenue.  Providence  5.  R.  I. 


Coils 


an  instrument  for  all  your 

magnetic  measuring  problems. 


Dyne-Labs^ 

D-79 

GAUSSMETER 


I  .4fternialh 

Dear  Sirs; 

I  WOULD  LIKE  to  offer  a  comment 
on  L.  E.  Garner’s  de.scription  of  the 
improvement  in  the  transient  per¬ 
formance  of  amplifiers  by  the  addi¬ 
tion  of  positive  capacitive  feedback 
I  in  his  article,  ‘‘Improving  Amplifier 
I  Response”  (Electronics,  p  213, 
Sept.  1952). 

While  the  positive  feedback  usu¬ 
ally  has  to  be  taken  around  two 
stages,  suppose,  for  simplicity,  at 
first,  that  only  one  stage  is  in¬ 
volved.  I.,et  the  following  symbols 
he  used; 


This  precision  built  instrument 
measures  Hux  density,  determines 
directum  of  Hose.  It  liHates  and 
measures  stray  Helds  and  plots 
variations  in  strength  and  checks 
production  lots  against  a  standard. 
Simple  to  operate.  No  ballistic 
readings  ...  no  jerking  or  pulling. 
Supplied  ssith  protective  carrying 
case. 


Oth*r  F»ofur*»  > 

R*o<ls  to  30,000  Gouftk  Flux 
Prob*  it  »fily 

Active  ar*o  01  tqwort  in<h«t 

Ov*roll  tiu  13"  M  6-3/4"  >  10-1/3"  - 

N«t  wtight  only  10-1/3  tbi  ^ 

Powor  twpply  10S-13S  volH,  50-60  cyclot 

We  invite  inquiriea.  For  literature  write  Department  C-l' 


low-frequency  gam  of  one  stage 
strong  capacitance  shunting  the 
load  resistance 

capacitance  in  series  with  the  fecaf  - 
back  loop 

resistance  in  series  with  the  feed¬ 
back  loop 

grid  resistance,  across  which  the 


1075  STEWART  AVENUE,  GARDEN  CITY,  L.  I.,  N.  Y. 


GARDEN  CITY  3-2700 
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AVAILABLE  FROM  H  to  2  WATTS 


"Here  is  a  resistor  that  will  withstand  ambient  temperatures  of 
105X  for  at  least  1000  hours  with  full  rated  loads. 

"Certified  inspection  after  1000  hours  found  these  resistors  re¬ 
mained  within  1%  of  their  original  resistance." 


Technical  information  available  upon  application 


PHAOSTRON  COMPANY. 


151  PASADENA  AVE. 


SOUTH  PASADENA,  CALIF 


IMPORTANT 


TEST-ADJUST  TELEVISION  SETS 

at  YOUR  Convenience 


Even  Without  Station  Test  Pattern  or  in  Remote,  Weak  Signal  Areas 


TV  statioB  Mud*  a  COMPOSITE  VIDEO 
SIGNAL  wh«o  t«l»costiBq  a  proqrcoa  or  a  toot 
pattorn.  This  COMPOSITE  VIDEO  SIGNAL  U 
compoood  a  •ynchronisiD^  oad  blcmk- 

ing  signal  to  lock  tho  fro#  running  rosier  into 
a  tramo  of  two  intorlocod  fields,  and — (2)  o 
▼ideo  signal  to  control  the  amount  of  light  and 
produce  the  picture  (which  moy  be  a  program 
scene  or  o  lest  pottem  for  analysis  purposes)# 

A  telerision  set  will  produce  o  picture  only 
when  it  is  suppUed  with  a  COMPOSITE  VIDEO 
SIGNAL.  To  check  ony  TV  set  properly,  you 
must  have  a  COMPOSITE  VIDEO  SIGNAL. 

Why  lose  time  and  money  woiting  for  that 
ideal  scene  or  test  pattern  to  check  a  TV  set? 
In  fringe  or  weak  signal  areas,  you  ore  strictly 
in  the  "driver's  seat"  with  a  SUPREME  COM¬ 
POSITE  VIDEO  GENERATOR.  Write  SUPREME, 
Inc.,  Dept.  It,  GREENWOOD,  MISSISSIPPI  for 
descriptive  folder. 


*  • »  i  I 

\  IMUWJ  §, 


i«*rtion  •  Vacuum  manometry  • 
Flow  raeisuremen!  •  Tcmp‘*ra« 
lure  control  •  Temperature 


MODEL 

665 


literaiure. 


The  SUPREME  COMPOSITE  VIDEO  GENERA 
TOR  provides  the  some  type  of  sync  and 
blanking  signal  as  the  TV  station — even  the 
equolising  pulses.  In  oddition,  it  incorporotes 
a  video  section  which  generates  a  special 
test  pattern  for  analysis  and  adfustment  of  TV 
sets.  Other  patterns  or  pictures  con  be  pre¬ 
sented  by  using  auxiliary  equipment  connected 
to  the  special  "goted"  video  input  section  of 
this  versotile  instrument.  The  Model  MS  should 
not  be  confused  with  the  cross-hotch  or  bar- 
pattern  generators.  The  Supreme  Model  MS 
supplies  a  COMPOSITE  VIDEO  SIGNAL. 


ENUliaillK  CmPOMIlM 
Sfriigfiilf  liai  ^ 
ONM,  mr  JEKU 


Testing  Instruments 

’‘SUFRfME  BY  COMPAR.ISON* 
Tube  Testers  Oscilloscopes 

Signal  Generators  Multi-Meters 
For  Rodio  ond  Television 


Telephone  UNIenviMe  2-7150 
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feedback  and  signal  are  applied 
L,  =•  peaking  inductance,  if  us^ 
p  •»  complex  angular  frequency 
O  =  gain 

With  neither  inductive  peaking 
nor  feedback,  the  gain  of  one  stage 
is  given  by 


Hold  Tubes  in  Sockets 
under  ail  Vibration,  ^ 
impact  and 
Climatic 

Conditions  ' 


If  peaking  is  provided  by  an  in¬ 
ductance  L,  in  series  with  the  load 
resistance,  the  gain  becomes 

l+C.p(rL  +  pL,) 

Instead  of  inductive  peaking, 
now  let  positive  feedback  be  applied 
through  the  resistance  r,  and  the 
capacitor  C,  in  series.  The  gain  is 
then  given  by  the  feedback  form¬ 
ula*  as 


7-9-10-1S  CONTACTS 


SERIES  14  rOR  «I4  AWG  WIRE 
These  precision  power  connectors  were 
developed  to  employ  ^e  some  elec- 
tricol  ond  mechonicol  properties  os 
our  series  16  but  were  reduced  by 
25%  in  height  with  o  lorger  solder 
cup  for  #14  AWG  wire. 

The  disengooement  force  is  olso  con- 
siderobly  reduced. 


r,CrP 

1  -f  (r,  -f-  ri)  Cr  p 
^  gmTL+  Qm  TL  (t,  +  Tf)  Cr  p 
"  1 -|-[CF(r,-l-r/)+C.ri-(|=jC/r/,'',lp 
-I-  C,  tl  Cr  (r,  rr)  p* 
Comparison  shows  that  Eq.  3  is 
identical  with  Eq.  2  provided 


T-T-IO-IS  CONTACTS 


rt}r,gm 

rr  =  r/(rx,  -  1)  (6) 

Thus  the  effect  of  any  amount  of 
inductive  peaking  (maximally  flat 
or  overcompensated)  can  be  simu¬ 
lated  by  the  feedback. 

When  the  feedback  is  taken 
around  two  stages,  as  would  usually 
be  done,  one  has 


SPECIFICATIONS 

MAXIMUM  WIRE  SIZE  #14  AWG 
Creepoge  between  contacts 

7/32*'  MIN. 

Air  Spoce  between  contacts 

3/32"  MIN. 

Breokdown  voltage  between  contacts 
with  connector  engoged  ot  seo  levels 
normol  conditions . 5500  V.R.M.S. 


You  can't  shake,  pull  or  rotate  a  tube 
out  of  place  when  it's  secured  by  a 
Birtcher  Tube  Clamp.  The  tube  is 
there  to  stay.  Made  of  Stainless  Steel, 
the  Birtcher  Tube  Clamp  is  imper¬ 
vious  to  wear  and  weather. 

BIRTCHER  TUBE  CLAMPS  can 
be  used  in  the  most  confined  spaces 
of  any  compact  electronic  device. 
Added  stray  capacity  is  kept  at  a 
minimum.  Weight  of  tube  clamp  is 
negligible. 

Millions  of  Birtcher  Tube  Clamps 
are  in  use  in  all  parts  of  the  world. 
They’re  recommended  for  all  types 
of  tubes:  glass  or  metal— chassis  or 
sub-chassis  mounted. 

THERE’S  A  BIRTCHER  TUBE  CLAMP 
FOR  EVERY  STANDARD  AND 
MINIATURE  TUBE! 

WrUt  for  sampler,  calalogue  and  price  lists. 

THE  BIRTCHER  CORPORATION 
4371  VallGy  Blvd. 

Lot  Angolot  32,  Calif. 
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(Linear  Function  of  p) 


(Cubic  Function  of  p) 

On  the  other  hand,  the  gain  for 
two  stages  with  inductive  peaking 
is  given  by  the  square  of  Eq.  2. 
Since  the  denominator  of  Eq.  6  is 
a  cubic  in  p,  while  that  of  the 
square  of  Eq.  2  is  a  quartic,  it  will 
not,  in  general,  be  possible  to  simu¬ 
late  exactly  the  effect  of  inductive 
peaking.  However,  it  is  possible  to 


AtUM'NUM  HOOO  AND  CAB' 
CLAMP  IS  AVAILABLE  FOR  ALL' 
TYPES  DESIGNATED  BY  ADDING 
"H"  TO  TYPE  DESIRED,  l.».;  7-14 
PH.  Plug  with  Hood,  7-14  SH.  Recep- 
toclo  with  Hood,  7-14  H,  Hood  only. 

CATALOG  WITH  COMPLETE 
DETAILS  -  AVAILABLE  ON 
REQUEST.  TO  DEPT.  E-I1-P 
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TELEVISION  EQUIPMENT  CORP. 

338  WllLfAM  Sr.NEWYORKae  N  Y 
N  Canada  im!  AHtAIN  &  SOAtA  CO  .’0  O^taaa 


PORT  WASHINGTON,  N.  Y 


40  MATINfCOCK  AVE 


choose  the  constants  of  Eq.  6  to 
obtain  a  desired  behavior  of  G  with 
frequency  (maximally  flat,  or  equal 
ripple).  It  is  impossible,  however, 
to  deal  with  the  selection  of  opti¬ 
mum  gain  vs  frequency  character¬ 
istics  in  this  letter,  the  purpose  of 
which  is  merely  to  point  out  the 
relation  of  the  technique  of  extend- 
inR  the  pass  band  by  feedback  to 
other  techniques  for  accomplishinR 
that  purpose. 


A  MULTIWAVE  FORM 
GENERATOR  AND 
GENERAL  PURPOSE 
UTILITY  PULSE 
SYNCHRONIZATION 
UNIT 


MODEL— G-101 


-TbFLTLn 


*This  is,  of  course,  the  expression 
A/ (I  —  A^),  A  beinR  given  by 
Eq.  1  and  p  by  r,  C,  p/  [1  + 
( r,  -f-  r,)  C,  p] 

H.  L.  Armstrong 

.VatMiifi/  Research  Council 
OttnirOf  Canada 


Jinrun 

vAAA/1 


Th«  G-IOI  provides,  ot  repetition  rotes  of  1  cycle  per  second  to 
100  kilocycles  per  second:  1.  Sowtootti  Wovet,  2.  So«Mre  Wovet  or 
Squore  Pulses,  one  microsecond  to  one  second  durotion  wiHi  rise  tiioo 
of  0.1S  microseconds,  1.  Inteoroted  or  Differentioted  versions  of  tlm 
squore  woves  ond  pulses.  All  outputs  ore  simultoneously  ovolloklo 
ond  independently  vorioble  in  omplitude.  All  outputs  moy  be 
ckronized.  tripgcred  or  poted  by  sine  woves,  pulses  or  otber  compleK 
wove  forms. 

Additionol  oppiicotions  of  tbe  SYNCROPLEX  include:  oscillescopt 
sweep  pboser,  deloyed  pulse  penerotor,  oscilloscope  troce  eiponder, 
frequency  divider,  ond  pulse  time  or  pulse  wid^  modulotor.  TIm 
SYNCROKEX  is  on  eicellent  educotionol  demonstrotor  ond  useful 
electronics  loborotory  occessory.  $17S  Not  FOS  N.Y.C 


Omitted 

Dear  Sirs: 

With  respect  to  our  article 
“Bridge  Oscillator  has  Linear 
Tuning”,  which  appears  on  page 
134  in  the  August  1952  issue  of 
Electronics,  an  error  crept  in  dur¬ 
ing  the  editorial  process. 

The  (1)  in  column  2  of  page 
134  should  refer  to  two  equations 
which  were  deleted,  t.c. : 

<0.  =  R/L;  R,/R,  =  1/2 
and  should  not  appear  after  the 
equation  with  which  it  is  now  con¬ 
nected. 

Unfortunately  this  change  may 
make  the  derivation  somewhat 
more  difficult  to  follow. 

Benson  Carlin 
Abe  HershIaEr 

Klrctro-Marine  Ufa.  Corp., 
Seu)  York,  N.  V. 


Brnationars  Altitude  Chambers  have 
n  designed  to  meet  and  conform  to 
ernment  specifications  governing  alti- 
;  simulation  tests.  Any  or  all  condi- 
is  can  be  had  in  one  unit. 

•  RELATIVE  HUMIDITY  10  to  95% 
a)  Wet  Bulb  Control  ot  Humidity 
range  3S*F  to  200*F 
b)  Dew  Point  Control  ot  Humidity 
to  -20°F 

o  TEMPERATURES 

From  — 150°F  to  f300*F  (or  any 
segment) 

•  VACUUM 

Maximum  limit  —  S  microns. 
Altitude  tram  3000  to  10,000 
teet/min.  to  100,000  tt. 

International  will  redesign  and  _  r>A,rpv  rMinBAArAj^ 

rebuild  your  old  oguipment  to  kaf*< 

uiHto-tb^minate  reguiremenH.  S*"'*** 

iriimates  and  consultation  at  ond  eleetr.«l  connections.  Ut.l^ 

noobligatian.Wawolcomoyour  «•"  *>•  «» 

inguirios. 

s  Manufoctuun  of:  Low  ond  HIph  Tomporoturo  Chombort  o  Altltudo,  HuniMIty, 
Y  Explosion  and  Walk>ln  Cbombors  with  Vlbrotion  tost  focllitlos 


Math  Available 

Dear  Sirs; 

I  AM  writing  in  reference  to  the 
article  entiled  “Improving  Ampli¬ 
fier  Response”  by  L.  E.  Garner,  Jr., 
which  appeared  in  the  Electrons  at 
Work  department  of  Electronics 
on  page  213  of  the  September  1952 
issue. 

Mr.  Garner  stated  that  he  had 
made  no  mathematical  investiga¬ 
tion  of  why  greater  bandwidth  is 
afforded  by  the  capacitive  coupling 
feature  described  in  his  article.  I 
should  like  to  refer  your  readers 
to  my  article  in  the  DuMont 
Oscillographer  where  the  math  ap- 
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pears  in  connection  with  the  de¬ 
scription  of  a  new  instrument  The 
article  is  somewhat  commercial,  but 
I  believe  that  the  portion  concern¬ 
ing  circuit  investigation  may  be 
of  interest. 

WiLUAM  J.  O’Meara 

Technical  Sales  Buffineer 
Allen  B.  DuMont  Labs.  Inc 
VliftoH,  Seto  Jersey 


.4nolher  "T ron 

Dear  Sirs: 

Mr.  Bocciarelli’s  low-deflection- 
power  cathode-ray  tube  (Elec¬ 
tronics,  Sept.  1952)  brings  back 
memories  of  an  experimental  tube 
produced  at  General  Electric  Com¬ 
pany  in  1940.  VV’e  were  even  then 
conscious  of  a  future  demand  for 
big-picture,  inexpensive  picture 
tubes  short  enough  for  table-model 
television  sets. 

An  experimental  tube  was  built 
having  a  i-inch  diameter  stem  at¬ 
tached  to  a  standard  12-inch  bulb. 
By  use  of  a  simple  triode  gun  and 
miniaturized  focusing  and  deflec¬ 
tion  coils,  a  stem  length  of  only 
about  3  inches  was  required.  Sim¬ 
plified  manufacture,  reduced  deflec¬ 
tion  power  and  short  overall  length 
were  achieved  at  some  cost  in  spot 
fineness. 

The  tube  was  nicknamed  the 
Tittron  and  was  not  produced  com¬ 
mercially  to  my  knowledge. 

Frank  G.  Willey 

Head,  Electronics  Engr.  Dept. 
Servo  Corp.  of  America 
Xeu'  Hyde  Park,  S.  Y. 


Avaitabh  in  rubber,  neoprene  ofi<f  ptosik 


ToHortd  to  your  noods . « .  quolity  controllod  from 
ttoft  to  finish... dtodly  •ntmitt  of  CORDthVivm/ 
You  moko  tho  tioctronic  products  and  wo  will 
supply  tk«  dtpondoblo  connoctinq  ports. 

Also 

«'NOFLAME.COR" 

The  Television  Hookup  Wire 


SO  Ciwreb  5*r—t. 


made  to  tour 

SPECIFICATIOHS 


TECHMITROL  Type  TE 


Touche* 

Dear  Sirs: 

I  AM  SURPRISED  at  your  being  taken 
in  on  so  simple  a  thing  as  appeared 
in  the  item  “Rosin-Fume  Fan”  on 
page  256  of  the  August  issue  of 
Electronics. 

You  can  no  more  reverse  the  ac¬ 
tion  of  a  fan  “by  putting  the  fan 
on  the  motor  shaft  backward”  than 
you  can  make  a  left-hand  threaded 
bolt  out  of  one  with  a  right-hand 
thread  by  putting  the  slot  at  the 
other  end.  The  change  can,  of 
course,  be  made  by  bending  the 
blades  as  you  suggest.  Wouldn’t  it 
be  simpler,  though,  to  simply  face  a 
standard  fan  away  from  the  oper¬ 
ator 

J.  Creighton  Douglas 

Tttu  n  of  .Mount  Royal,  Quebec 


StAttO 


LOOK  AT  THESE  PRICES! 

1  lo  3  $7.50  each 

4  to  10  6.35  each 

II  to  100  5.65  each 

Write  us  foi  quotations  foi  quantities 
over  too 
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Professional  Services 


CONTACTS 

FOR  THE  FIELD  OF  ELECTRONICS 


We  are  set  up  to  do 
all  types  of 

SOBCONIIIACTlie 

Our  modern  plant  is  equipped  to 
do  complete  testing  and  devel¬ 
opment  work  on  civilian  and 
military  electronic  equipment. 

Our  Shop  is  set  up  to  wind  Bobbin, 
spool,  form,  layer,  interwoven, 
Universol  and  Pile  RF  and  IF 
chokes  and  coils. 

Our  New  Etched  Circuit  Deport¬ 
ment  can  handle  all  types  of 
work.  Contact  us  for  details  on 
your  subcontracting  needs. 

MICHEL  MANUFACTURING  CO. 

227  North  Water  Milwaukee,  Wit. 


flfCTRICAL 


COILS 


Bobbin.  tpooU  form,  loror.  intorlooroda 
intorwoTon  typot.  Mado  of  any  matorial. 
any  finish,  for  any  application. 


THE  FIVE 
STAR  COMPANY 

Wett  Main  Street 
Plontsville,  Conn. 


SODERING 

I  HAZING  A  WELDING 

i.i  turn  10, mt,  cku.,. 31,111 


Shorted  T 

for  Uttn 

■i  MODEL 

HUNTIN< 

urn  Indicator 

KMuttod  eolto 

OIC  BUUETIN  42 
rrON  BEACH  CALIF 

li^ 

ELECTRO  PLATING 


SPfCIAllSTS  IN 

Silver,  Cadmium  S  Zinc 
Barrel  Plating 

Iridite  and  Cronak 
Processes 

fe  Govoffimofil  Spoc/ficoffont 
Govornmonf  Ctftiftod 


EVEREADY 


JUST  OUT 


RADIO  SPECTRUM 
CONSERVATION 

A  Prograni  of  Contervation 
Based  on  Present  Uses 
and  Future  Needs 

A  rt-allrtlc  r^lfw  of  Uw  propmlo.  ol  rmdlo 
tr&njiluission.  *n<I  diicu.tslwi  of  th«  coup*®  to 
be  pursuml  to  ft-NHure  maximum  benents  m 
Its  UM>.  Shows  how  much  can  be  gained  by 
taking  a  long-range  etew  of  the  radio  *Poc- 
imm.  after  the  paxt  fifty  year*  of  sporadic 
detelopnMiii.  tJlires  propagation  character- 
iitlcs  of  the  Kpfu'truni.  co»ers  the  hl>.tory  of 
allocations  ami  glre*  an  lileal  approach  U 
them;  given  a  critieiue  of  the  pre-tent  alloca¬ 
tions.  and  sugge«tH  a  dy- 
natulc  program  of  i  i»n!»erva 
Uon.  A  report  th®  Joint 
TMhflical  Advisory  Commit- 
too  of  the  Inititut®  of  Radi® 
£nfin®®rs  and  Th®  Ra¬ 
dio-Television  Manu- 


Rust-proof  tine  alloy  with  GRC's  roc®ss®d-win| 
Anger-iri®.  All  commercial  finish®®,  all  goputar 
thread  sixes.  Special  threads  or  untapped  win# 
nuts;  special  designs  to  order. 


.00  Willow  Ave.,  N.  Y.  04  •  Khone:  MO  5-r44M 

SUBCONTRACTING 

MILITARY  and  COMMERCIAL 

rtccivers — ttst  tfiwipment 
tronsmitters— <ontrols 
sub-ossctnblits 

TELETRONICS  LABORATORY,  INC. 

WMtbury,  L.  I.,  H.  Y.  Wntbury  7-102S 


PRECIOUS  METAL  PLATING 

(Gorunnwnt  CmrtltM) 

W  gold  W  silver  W  PALLADIUM 
W  RHODIUM  W  ALBALOY 
ELECTRO-COATINGS  INC. 

1M2  W.  Fullerton  Ave.  Chicago  14,  ML 
EAstgoto  7-9770 


WALKIE  RtCORDALL  pe-co"rd'eW:pl"a\"Jc"^ 


CoDtiououd.  permanent,  indexed  recording,  up  to  4 
hrs.,  (xtly  3c  hr.  Imttantaneou-i,  permanent  playback. 
Itcks  up  itound  up  to  60  ft.  Records  conference®,  toe- 
turns,  dictation,  S-way  phone  A  sales  talks:  while 
walking,  riding  or  flying.  Kerord.s  In  closed  biiereaae 
with  “hidden  mike”  I  Write  fir  Detailed  Literature. 


OIECK  LKT 

of  Other  recent  McGRAW-HILL  books 

ELECTRON  TUBES 
IN  INDUSTRY 

ThhJ  Edition 


coinponenu.  tube*,  and  circuits  appllf-d  to  industrial 
problems  of  control.  niea-»urenteni.  electronic  heating, 
motor  speeil  control — counting,  sorting,  and  grading. 
Deaertbes  ampUfiprs,  thyrairons.  phototuhi*s,  and 
rav  tubes  and  appli(  ation>.  By  Keith  Henney.  Editorial 
Dirtier,  and  iamee  0.  Fahnestock.  Assoc.  Editor. 
KlectTonic$.  3rd  od.,  347  pp..  234  illus..  $6.00 

ELECTRONICS  FOR 
COMMUNICATION 
ENGINEERS 

Saves  research  time  and  effort  on  electronic  problems  In 
ctHnmunications  its  253  articles  from  Electronics  contain 
a  wealth  of  design  euuathms.  charts,  nomographs,  tables, 
etc.  Covers  amplifiers — antennas — audio— cathode-ray 
tubes —components  —  electronic  mmiic  —  filters  measure- 


TELEVISION 

ENGINEERING 

Second  Edition 

(\>ver»  thi  whole  television  process — from  rtmtlo  to  re¬ 
ceiver— cUarly.  and  In  detail.  Treats  TV  technology, 
operating  principles  of  TV  systems,  use  of  equipment. 
I^vldes  practical  working  diagrams,  complete  with  values 
of  parts,  tube  types,  etc.  K.vplalns  color  TV.  intercarrler 
sound  rm'.-ption.  distributed  amrillflcation.  and  many  other 
phases.  By  Donald  6.  Fink.  Editor.  Elccfrenlcp.  2nd  ed.. 
721  pp..  SI2  illus..  $8.50 


SEE  THESE  BOOKS  10  DAYS  FREE 


MICA 


Gauge  Glass  Gasket  Mica  In  any  six®  also  any 
othor  large  iixe  for  olectrieal  use  buy  direct  from 
mine  owners  known  for  quality,  honesty  and  rea¬ 
sonableness.  Airmail  your  requirements  to 
ARUNA  BROTHERS 

3  Keeling  Road.  New  Delhi  (India) 


EISLER  MANUFACTURES  COMPLETE  EQUIPMENT 

WELDERS  FOR  SPOT  A  WIRE  BUTT 
RADIO.  TV  TUBE  EQUIPMENT  A  REPAIR  UNITS 
INCANDESCENT.  FLUORESCENT  MFC  EQUIPMENT 
NEON  SIGN  MAKERS  EQUIPMENT.  GLASS  LATHES 
ELECTRONIC  EQUIPMENT.  VACUUM  PUMPS.  Etc. 
Wtt  Glut  SLICING  A  CUTTING  MACHINES  tor  Lab  Um 
TRANSFORMERS.  SPECIAL  A  STANDARD  TYPES 
EISLER  ENGINEERING  CO.,  INC. 

751  S*.  Hth  81.  Nmark  3,  N.  J. 


McGraw-Hill  Book  Co.,330  W.42$t.,NYC(3«) 

Rend  me  book(s)  checked  below  for  10  dan*  ex- 
aniioatioo  on  approval.  In  10  days  I  will  remit 
for  book<e)  I  keep,  plus  few  cents  delivery.  an«l 
return  tinwanted  bookfs)  postpaid.  fWe  pay  de¬ 
livery  If  you  remit  with  tlds  coupon— same  return 
prlvtlege.) 

nJTAC— Radio  Spectrum  (toneorvatien— $$.00 

□  Henney  A  Fahnestock— Electron  Tuboe— $6.00 

□  Markus  A  Zeluff-^CIoctronlcs  for  Com.  Eno.— 

Iio.oo 

□  Fink— Television  Eniineerint— $8.50 
(Print) 


This  offer  appMee  to  U.  8.  only 
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SALES  ENGINEER 

with  AeronauticQl 
and 

Electronic  Experience 


Here  is  o  real  opportunity  for  a  good  per¬ 
sonality — a  man  with  electrical  engineer¬ 
ing  know-how  plus  o  desire  to  make  sales 
contacts  among  the  large  aircraft  com¬ 
panies.  You  would  lire  in  and  work  out  of 
Dallas,  Texas.  Earnings  can  go  far  be- 
i  yond  the  normal  E.E.  levels.  Tell  us  of 

your  qualifications  and  your  interest.  Our 
personnel  knows  of  this  ad  and  your  cor¬ 
respondence  will  be  held  in  strict  confi¬ 
dence.  Direct  inquiries  to  Ben  Boldt, 
American  Phenolic  Corporation,  1830  S. 
54th  Avenue,  Chicago  50,  Illinois. 


JtBP/./es  I  Bos  No.i:  Addrrtt  to  ojice  nrarMt  VM 
SEW  YORK:  SSt  W.  itnd  Rt.  fS$t 
CHWAllO:  it*  AT.  IfirXean  Avt.  (11) 

8AS  FRASCIRCO:  <S  Pott  81.  (j) 


POSITION  VACANT 


EI-ECTRONIC8  EXPERT  needed  now  or  later 

for  perfecting  and  developing  Inntrumenta- 
tion  for  combustion  reaearch  In  tha  field  of 
turbulence  and  apectroacopy.  carried  out  in 
Chemical  Engineering  Department  of  Univera- 
ity  of  Delaware.  Newark.  Del.  Participation  In 
the  reaearch  program  welcomed  but  not  re« 
quired.  Part-time  teaching  poaltlon  in  the 
Pbyaloa  Department  poaaible  if  desired.  Reply 
to  Prof.  K.  Wobl.  above  address. 

SELLING  OPPOkTUNITISS  OPPBkiD 

U'E  ARE  seeking  a  representative  on  the  West 

Coast  who  calls  on  Electronic  Equipment 
Manufacturers  exclusively.  We  produce  a  com¬ 
plete  line  of  Drawn  Cana  and  Phields  also 
Stampings  for  the  Electronic  Industry.  Give 
full  details  and  advise  present  lines.  Worcester 
Pressed  Aluminum  Corp.,  P.  O.  Box  1260,  Wor¬ 
cester  1.  .Massachusetts. 


WANTED — SALES  Engineers  for  large  Indus¬ 
trial  Instrument  manufacturer.  Prefer  men 
with  special  training  in  electronics  and  gradu¬ 
ates  of  reciignixed  engineering  colleges.  Will 
consider  Mechanical  and  Cliemical  Engineers. 
Fine  opportunity  for  young  engineers  with 
sales  aptitude  to  connect  with  one  of  the  fastest 
growing  industrial  Instrument  companies  in 
the  United  States.  I*ocatlons;  Cleveland.  New 
York.  Chicago,  and  Philadelphia.  SW-560t, 
Electronics. 

POSITIONS  WANTED 


CONSULTANTS  WITH  12  years  electronics  e*- 
perience.  well-equipped  large  laboratory, 
desire  development  and  production  work.  Will 
demonstrate  our  efficiency,  inventiveness,  and 
economy.  Write  PW-5673.  Electronics. 

DUTCH  COM.MtTNICATIONS  Engineer,  gradu¬ 
ate  1238  mechanical,  aeronautical  and  radio 
Engineering,  single,  desires  responsible  work 
overseas.  Highly  experienced  In  large  com- 
munic.  systems  and  broadcast  In  Europe,  Mid¬ 
dle  East  and  South  East  Asia,  thorough 
knowledge  of  five  languages,  adaptable  to  any 
situation,  no  objections  against  much  travel¬ 
ling.  PW-5501.  Electronics. 


Electrical  Engineer:  IH  yr.  public  utility  co¬ 
op;  H  yr.  O.E.  test;  2  yr.  servomechanism 
and  electronic  development.  Signal  Corps.  De¬ 
sire  control  development  and  application  work. 
PW-5541,  Electronics. 


ENGINEERING  PHYSICIST,  two  years  experi¬ 
ence  In  Magnetic  Amplifiers.  Quality  Control, 
and  Instrument  Development.  Can  I  fit  into 
your  organization?  PW-6676.  Electronics. 


SENIOR  B  S..  M.S.;  has  had  12  years  of  all 
around  experience  in  Instrumentation,  servo's, 
electronics.  Instrument  design  A  production. 
Had  supervisory  operation.  Eastern  location 
preferred.  PW-6264,  Electronics. 


WANTfD 

Surplus  Telegraphic  Equipment  wanted. 
Keys.  Sounders.  Relays.  Switchboards,  etc. 
W-5423,  Electronics. 


Are  you  looking  lor  a  good  job  with  an  exceiient  future? 

Positions  are  open  where  your  ability  and  initiative  will  soon  be  recog¬ 
nized  .  .  .  fine  opportunities  for  qualified  men; 

•  Project  Engineers 

Electronic 

Mechanical 

•  Model  Makers 

•  Sales  Engineers 

Engineerihg  background  essential.  Fine  opportunities  to  grow  with  a 
young,  progressive  organization;  long-range  development  work;  pleasant 
suburten  surroundings;  congenial  and  cooperative  co-workers. 

Send  complete  resume  to  Personnel  Manager, 

A.  W.  Haydon  Company 

Waterbury,  Conn. 


TRANSISTOR  ENGINEER 

Transistor  engineer,  electricol  or 
chemicol,  experienced  design  and 
production,  to  direct  germanium 
device  production.  Excellent  op¬ 
portunity.  Replies  in  strict  confi¬ 
dence. 

Electronlca 

330  W.  42  St..  New  York  36.  N.  T. 


CANADIAN  FIRM 

well  established  in  Electronic 
field  wishes  to  affiliate  with 
U.  S.  company  to  manufac¬ 
ture  electronic  components 
(or  complete  equipments)  in 
Canada. 

Excellent  manufacturing  facilities, 
machine  shop  and  plant  with  fully 
trained  personnel. 


CW-64M,  Electronlca 
330  W.  42  St..  New  York  36.  N.  Y. 


ELECTRONIC  PRODUCT  WANTED 

A  small  progressive  company  is  interested 
in  monufacturing  an  electronic  item  with 
good  market  possibilities. 

Item  may  be  in  any  stage  of  development 
from  idea  to  production  model. 

Company  focilitics  include  engineering  de¬ 
partment  with  loboratory,  electricol  and 
mechanical  ossembly  department  and  ma¬ 
chine  shop. 

BO-Seoe,  Electronic, 

330  W.  4:nd  St.,  New  Tork  30,  N.  T. 


ENGINEERS 

ELECTRONIC 

and 

Electro-Mechanical 


MAKE 

YOUR  MOVE 
IN  THE 
RIGHT 
DIRECTION 


POSITIONS  THAT  POINT  TO 
A  SUCCESSFUL  FUTURE! 
Minimum  Paquiremunts 

Four  yeors'  experience  in  odvonced  re-, 
search  and  development  on  Radar  Systems, ' 
Computers,  Wave  Guide  and  Antennos, 
Servo-mechanisms,  Pulse  Techniques  Gyro¬ 
scopic  Equipment  ond  Related  Fields. 

It  your  skills  ore  new  berna 
tufty  uSIliztd  in  a  vital  Mtnst 
industry,  t>ltas»  do  not  apply. 

Kindly  send  resunw  and  salary  roqairemeals  t» 

The  w.  L.  MAXSON 

CORPORATION 

460  W.  34th  St.  New  York  1,  N.  Y.^ 


MR.  MANUFACTURER: 
LOOKING  FOR  A  NEW  PRODUCT? 
ADDITIONAL  ITEMS  FOR 
YOUR  PRESENT  LINE? 
IDEAS  FOR  SALE!! 

Patented;  Pat.  Pend;  Unpatented: 
Basic  Designs 

Models  Available  in  Some  Cases 
OUTLINE  YOUR  REQUIREMENTS: 
M-S424,  ELECTRONICS 
330  W.  42  STREET 
NEW  YORK  36,  N.  Y. 
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MAKE  THIS  YOUR  HOME 
FOR  IMPORTANT  WORK 
UNDER  IDEAL  CONDITIONS 


•  TV  RECEIVER  DESIGN  ENGINEERS 

Mm  •  ELECTRONICS  ENGINEERS 

IH  •  FIELD  ENGINEERS 

•  TEST  &  INSPECTION  ENGINEERS 

•  LAB.  TECHNICIANS 

NEEDED  TO  WORK  ON:  Radar,  G.C.A.,  Mobile  Radio, 
Auto  Radio,  Airborne  Communication  &  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equip 
ment.  Servo  Mechanisms,  Guided  Missiles  and  Test 
Equipment  Design. 

YOU  BENEFIT  AT  BENDIX  RADIO:  from  high  wages, 
a  modern,  air-conditioned  plant,  paid  vacations  and 
holidays,  group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the  beautiful  suburban 
and  country  areas  that  surround  the  Bendix  Radio  plant. 


Writ*,  Wir*  or  phone  a  • 

MR.  £.  O.  COLE,  DEPT.  i70CnCll)(l\dd lO 

DIVISION  OP  BENDIX  AVIATION  CORPORATION 

BALTIMORE-4,  MD.  Phent:  TOWSON  2200 

Cleeltcnic’  €ij[u^uncnt 


P.S. 


•H.  W  V  Th«  advtrtisc- 
mtnt  at  left  tells  of  attractive  op¬ 
portunities  for  engineers  and  technical 
personnel  at  The  Bendix  Radio  Division 
of  the  Bendix  Aviation  Corporation  in 
Baltimore. 

Bendix  Aviation  also  needs  engineers 
and  technical  personnel  for  ossign- 
ments  at  its  new  plant  in  York,  Penn¬ 
sylvania. 

There  are  openings  for  electronic  engi¬ 
neers,  lab  technicians,  mechanical 
engineers,  draftsmen,  technical  writers 
and  tool  &  die  designers. 

So,  here's  the  chance  to  get  in  at  the 
start  of  a  new  operation  of  the  Bendix 
Aviation  Corporation  .  .  .  ond  benefit 
from  good  pay,  interesting  work  and 
the  chance  for  rapid  advancement. 

If  interested  in  employment  at  York, 
Pennsylvania,  write  giving  brief  re¬ 
sume  of  your  experience  to: 


Bendix  Aviation  Corp. 

Dept.  Y-1  P.O.  Box  No.  1202 
YORK,  PENNSYLVANIA 


ELECTRONIC  DESICeS 

For  design  and  layout  of  UHF  equipment, 
microwave  components  and  systems. 


RADIO  ENGINEERS 

Minimum  5  years'  experience.  For 
research  and  development  in  radio 
and  radar  systems  and  components. 

WHAT  MAKES  KOLLSMAN 
A  FINE  PLACE  TO  WORK? 

P  artly,  it's  the  pride  of  belonging  to  the  organixation 
which  designs  and  manulactures  America's  iinest  aircraft  in¬ 
struments  ...  a  progressive,  growing  organixation  in  which 
there's  every  opportunity  to  advance. 

And  a  big  part, of  if  is  in  the  spirit  of  cooperation  and 
iriendliness  which  prevails  among  Kollsman  men. 

Not  to  be  overlooked  is  the  convenient  location  in  a 
guiet  residential  section  oi  Queens  .  .  .  and  the  many  liberal 
beneiits  such  as  completely  paid  lUe,  hospitalisation,  surgical, 
accident  and  health  insurance. 

KOLLSMAN  INSTRUMENT  CORP. 

80-08  45th  Avenue,  Elmhurst,  Long  Island,  New  York 


ENGINEERS 


PHYSICISTS 

BS-MS-Ph.D: 

Responsible  positions  in  mechonicol,  elec- 
tricol  or  electronic  engineering,  physics 
or  engineering  physics  for  advanced  de¬ 
velopment  and  design  of  special  equip¬ 
ment  and  instruments.  Prefer  men  with 
minimum  of  two  years'  experience  in  ex¬ 
perimental  research  design  and  develop¬ 
ment  of  equipment,  instruments,  intricate 
mechanisms,  electronic  apparatus,  opticol 
equipment,  servomechanisms,  control  de¬ 
vices  and  allied  subjects.  Positions  ore 
of  immediate  and  permanent  importance 
to  our  operations.  Southwestern  location 
in  medium  sized  community.  Excellent 
employee  benefits.  Reply  by  letter  giving 
age,  experience  and  other  qualifications. 
All  applications  carefully  considered  and 
kept  strictly  confidential. 

Ind.  Rel.  Monager 
Research  &  Development  Dept. 

PHILLIPS 

PETROLEUM  COMPANY 

Bartlesville  •  Oklahoma 
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are  headed  for  a  better  future 
—when  you  come  to  RCA 


If  you  want  to  work  where  you  enjoy  the 
highest  professional  recognition  among 
your  colleagues,  come  to  RCA.  Here 
your  accomplishments  are  recognized 
and  rewarded.  Here  your  future  is  bright¬ 
er,  through  challenging  assignments  that 
lead  to  better  opportunities,  better  posi¬ 
tions.  Here  you  set  goals  for  future  at¬ 
tainment  at  advanced  levels. 

If  your  talent  and  skill  are  not  being 
used  in  a  way  for  which  your  education 
and  experience  has  equipped  you,  come 
to  RCA.  Here  you  will  find  unusual  op¬ 
portunities  to  work  in  close  association 
with  distinguished  scientists  and  engi¬ 
neers  in  research  . . .  development . . . 


design  . . .  and  application  of  specialized 
electronic  equipment  for  military  proj¬ 
ects  as  well  as  for  an  ever-increasing  line 
of  diversified  commercial  products. 

Positions  open  are  lifelong  career  op¬ 
portunities.  They  are  not  “temporary” 
jobs.  Unlike  “feast  or  famine”  industries. 


RCA  has  forged  ahead  regardless  of  vwr 
or  depression.  You  can  continue  ad¬ 
vanced  study  at  recognized  universitfes 
under  RC A*s  modern  tuition  refund  pl^. 
You  and  your  family  enjoy  outstanding 
Company  benefits.  Yes.  your  futurejis 
better  at  RCA. 


LIFETIME  OPPORTUNITIES  FOR 

INGINEiRS— Eloctronic  . . .  Electrical . . .  Commwniccrtion  ...  i 

Machanical . . .  Compwtar  . . .  METALLURGISTS  and  PHYSICISTS 

In  Rataarch—Davolapmant— Design— Applicertion:  In  the  following  field*  t 

RADAR  •  MISSItl  GUIDANCE  •  SUVO  MECHANISMS  •  COMPUTUS  *  TRANSfORMERS  AND 
COILS  •  NAVIGATION  AIDS  •  TELEVISION  •  ELECTRON  TURES  •  COMMUNICATIONS 
TECHNICAL  SALES  •  ELECTRONIC  EQUIPMENT  FIELD  SERVICE 


Sand  a  complata  rfuimA  of 
yew  adwoHon  and  asparianc 

Panonof  inlarviaws 
nrfonpad  In  your  city. 


*•»«»  r«MNn«  toi 

,  *•  •*«Quiston 

*ad  ‘"•Playmant  I 
®»Pf.  46K 


ELECTRONICS  —  November,  1952 


SEARCHLIGHT  SECTION 


ELECTRONIC 
ENGINEERS 
&  PHYSICISTS 


OUR  STEADILY  EXPANDING  LABORATORY  OPERATIONS 
ASSURE  PERMANENT  POSITIONS  AND  UNEXCELLED 
OPPORTUNITY  FOR  PROFESSIONAL  GROWTH  IN 

RESEARCH  &  DEVELOPMENT 

GUIDED  MISSILES 
TELEVISION 

ELECTRONIC  NAVIGATION 
SOLID  STATE  PHYSICS 
VACUUM  TUBES 

RADAR 

THE  EMPLOYMENT  DEPT. 

INQUIRIES  TO  CAPEHART  FARNSWORTH  CORP. 

FORT  WAYNE,  IND. 


WANTED 


ATTENTION! 

Former  Field  Engineers 

We  urgently  need  men  with  elec¬ 
tronic  background,  and  preferably 
radar  or  computer  experience,  to 
supervise,  instruct  and  assist  in 
installation — maintenance  of  elec¬ 
tronic  equipment. 

Excellent  starting  salary  during 
factory  training,  plus  overtime 
premium  in  field.  Substantial  in¬ 
surance  program.  Domestic  & 
overseas  assignments  available. 
Salary  will  be  commensurate  with 
experience. 

Please  forward  your  personal 
experience  record  to: 

Personnel  Supervisor 
Field  Eng.  DIv. 

R«eves  Instrument  Corp. 
215  East  91st  St. 
New  York,  28,  N.  Y. 


Electro-Acoustical  Engineer 


An  engineer  experienced  in  design 
and  development  of  electro-acoustical 
or  electro-mechanical  transducers  is 
wanted  by  on  established,  progressive 
manufacturer  of  microphones,  televi¬ 
sion  boosters  and  electronic  equipment. 
Must  be  capable  of  carrying  responsi¬ 
bility  for  development  of  new  products 
from  initial  plans  to  finished  product 
in  tronsducer  field.  Position  is  chal¬ 
lenging  and  desirable.  Solory  com- 
mensurote  with  experience  and  obility. 


Contact 

Paul  Thompson,  Chief  Engineer 

The  TURNER  Company 

917  17th  Street  N.E., 

CEDAR  RAPIDS  IOWA 


We,  The  Telegraph 
Condenser  Co.  Ltd.,  London, 
England,  (he  largest  specialist 
manufacturers  in  the  United 
Kingdom  of  all  types  of  fixed 
capacitors,  seek  representatives 
in  the  United  States. 

Primarily,  we  are  not  inter¬ 
ested  in  the  Jobbing  market,  but 
desire  to  extend  our  present 
business  with  leading  American 
Manufacturers  of  radio  and 
electronic  equipment. 

Only  firms  of  the  highest 
integrity  and  with  the  necessary 
technical  background  will  be 
considered. 

One  of  our  Executives  will 
shortly  visit  the  United  States 
again.  If  you  are  interested  to 
see  him  on  this  matter,  please 
submit  full  particulars  to  : — 


TELEGRAPH  CONDENSER 
COMPANY  LIMITED 

NORTH  ACTON 
LONDON.  W.3  •  ENGLAND 
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RESEARCH 


AND 

DEVELOPMENT 

forge  the  KiY  to  Amenta’s  future  In  the  AIR 

take  YOUR  place  .  .  .  with  GOODYEAR  AIRCRAFT 


The  continued  and  steady  growth  of  established  research  and  development  projects 
presents  a  number  of  unusual  opportunities  for  outstanding  and  experienced  men. 

SCIENTISTS  ENGINEERS  DESIGNERS 


Positions  are  available  in  our  organization  for  qualified  personnel  in  the  following 
fields: 


*  Electrical  Systems 

*  Circuit  Analysis 

*  Analog  Computers 

*  Servomechanisms 

*  Test  Equipment 


*  Structures 

*  Aerodynamics 

*  Applied  Mathematics 

*  Electronics 

*  Physics 


*  Streu  Analysis 

*  Flight  Test 

*  Missile  Design 

*  Dynamics 

*  Microwaves 


Openings  also  exist  for  weldirtg  engineers,  civil  engineers,  and  mechankol  engi¬ 
neers  with  experience  in  metals  fabrication;  and  for  personnel  with  abilHy  and 
experience  in  technical  editing,  art,  and  motion  pictures.  } 

s 


Positions  are  available  at  several  levels,  and  inquiries  are  also  invited  from  recent 
graduates.  Salaries  are  based  on  education,  ability,  and  experience.  Liberal  salary, 
vacation,  insurance,  and  retirement  plans  are  yours  if  you  qualify. 

If  YOU  are  interested  in  a  secure  future,  write,  giving  full  details,  to 
L  Mr.  C.  G.  Jones,  Salary  Personnel  Department. 


GOODYEAR  AIRCRAR  CORPORATION,  1210  Massillon  Road,  Akron  15,  Ohio 
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WHY  NOT  INVEST  YOUR  ABILITY  •  •  • 

With  the  Finest  Electronic  Engineering  Teom  in  the  West. 
Excellent  Opportunities  for  Permanent  Employment  With  Hoff¬ 
man  Exist  For  All  Grades  of  Electronic  Engineers,  Mechanical 
Engineers  and  Engineering  Technicians  Experienced  in  Electro- 
Mechanical  Engineering  or  Any  of  the  Following: 


•  Rodio  Systems  MF  to  UHF 

•  Receiver  Design  MF  to  UHF 

•  Pulse  Techniques 

•  Selsyn  Control  ond  Servo  Systems 


•  Electronic  Type  Test 

•  CRT  Display  Circuits 

•  Mechanical  Design 

•  Antenna  Design 


LlVi  IN 
CALIFORNIA 

Enjoy  Advonccrrcnf  ond  Forther  Training;  Paid  Holido'^s  ond  Vocations  Good  Sol- 
ories.  Applicants  Requested  to  Forword  Resume  of  Educotion  and  Eiperience  with 
Letter  of  Appheotion  To; 

ENGINEERING  EMPLOYMENT  OFFICE 


LABORATORIES,  IRC. 

3761  SOUTH  HILL  STREET  ,  LOS  ANGELES  7.  CALIFORNIA  . 

A  SUBSIDIARY  OF  UOFFMAN  RADIO  CORPORATION 


ELECTRONIC 

ENGINEERS 

DESIGNERS 

DRAFTSMEN 

INTERESTING  DEVELOPMENT  WORK  IN— 

Television 

Color  TV 

WITH  ADVANTAGES  OF— 

AM-FM  Radio 

Permanent  Positions 

Direction  Finder 

Many  Employee  Benefits 

1  Ultra-High  Freq.  Top  Wages 

WRITS 

OR  APPLY  TO 

Personnel  Dept* 

1300  N.  Kostner  Av«.,  Chlcogo,  III. 

STEWART-WARNER 

Call  Albony  2-1000,  Ext.  145 

For  Intorview 

ELECTRIC 

ELECTRONIC  ENGINEERS 

Mechanical  Designers  for  Research 
and  Engineering 

To  work  in  the  design  and  deTclopment  ol  new  electronic  equipment.  EzeoUent 
working  and  liring  conditions,  good  salaries  and  exceptional  empIoTse  benaiits. 
Write,  qirinq  lull  details  including  education  and  experience.  Personal  inlorrlews 
will  be  arranged. 

THE  NATIONAL  CASH  REGISTER  COMPANY 

Main  A  K  Sts.,  Dayton  9,  Ohio 


ELECTRONICS 

Research  &  Development 

POSITIONS  OPEN 


Cornell  Aeronautical  Laboratory.  Inc. 
has  sevsral  proiessionally  challsnging 
and  rewarding  positions  open  in  the 
field  oi  Electronic  Engineering. 

The  laboratory  was  acquired  in  Innu- 
ary.  1946.  by  Cornell  University  in  re¬ 
sponse  to  a  widespread  need  for  a 
stable,  highly  competent  research  or¬ 
ganization  in  the  aeronaut'cal  sciences. 
Since  its  acquisition  the  laboratory  has 
grown  steadily  to  a  multl-mlUion  dollar 
annual  contract  level  with  a  sterfi  oi 
over  8S0. 

The  laborotory's  proiects  deal  largely 
with  applied  science.  Typical  electron¬ 
ics  proiects  include  computer  design, 
radar  and  microwave  applications,  pre¬ 
cision  instrumentation,  missile  guidance, 
telemetering,  and  complex  control  sys¬ 
tems. 

Proiessional  growth  oi  staii  members 
is  encouraged  through  regular  semin¬ 
ars,  attendance  at  meetings  oi  scientiiic 
societies,  a  graduate  study  tuition  re¬ 
fund  program,  and  constant  interchange 
oi  ideas  and  discussions  with  senior 
level  scienlisis.  Salary  level  and  em¬ 
ployee  benefit  programs  are  on  a  par 
with  industry.  While  the  pace  of  proi¬ 
ects  is  high,  the  informal  organization 
oi  the  laboratory  tends  more  toward  a 
friendly,  thought-stimulating,  academic 
atmosphere.  Practical  scientists  and  en¬ 
gineers  work  closely  together  in  mak¬ 
ing  important  contributions  to  America's 
scientiiic  progress. 

A  booklet  describing  the  activities 
and  interests  oi  the  laboratory  has  re¬ 
cently  been  made  available  tor  distribu¬ 
tion.  If  you  would  like  to  learn  more 
about  this  unique  organisation  or  its 
personnel  needs,  please  ieel  free  to 
write.  No  obligation,  oi  course. 


CORNELL  AERONAUTICAL 
LABORATORY.  INC. 

P.O.  BOX  235 

BUFFALO  21,  NEW  YORK 
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ELECTRONIC 

ENGINEERS 

MECHANICAL 

ENGINEERS 

You  GROW 
at  Melpar! 

(lur  EnRineorinig  Depart- 
mc'iit  Ih  orftanizpd  on  a 
PROJECTT  basin 

(not  by  functional  sections,  with 
their  tendency  to  narrowness 
of  specialization  and  limitation 
of  professional  growth).  Here 
the  member  of  a  project  group 
is  in  close  touch  with  all  phases 
of  the  project — responsible  for 
his  own  share  in  his  particular 
field  but  able  to  see  the  whole. 
The  engineer  in  charge  of  the 
group,  instead  of  being  limited 
to  expertness  in  producing  one 
kind  of  unit  to  be  assembled  by 
others,  is  an  executive  respon¬ 
sible  for  ALL  phases  of  the 
successful  completion  of  the 
project. 

•  FLIGHT  SIMULATORS 

•  Computers 

•  Telemetering 

•  Guided  Missiles 

•  Airborne  Radar 

•  Microwave  Receivers 

Send  resume* 
to; 

PERSONNEL 
DIRECTOR 

MELPAR. 
INC. 

452  Swaim  Ave.  Alexandria,  Va. 


ENGINEERS 

LOCATE  IN  THE 

HeaUktui  ^0utku>eM 

WITH  ATOMIC  WEAPONS 
INSTALLATION 


Mechanical  Engineers,  Electronics  and  Elec¬ 
trical  Engineers,  Physicists,  Mathematicians, 
Specifications  Engineers,  and  Technical  Writ¬ 
ers.  A  variety  of  positions  in  research,  develop¬ 
ment  and  production  open  for  men  with 
Bachelors  or  advanced  degrees  with  or  without 
applicable  experience. 

• 

These  are  permanent  positions  with  Sandia  Corporation  a 
subsidiary  of  the  Western  Electric  Company,  which  oper¬ 
ates  the  laboratory  under  contract  with  the  Atomic  En¬ 
ergy  Commission.  The  Laboratory  offers  excellent  work¬ 
ing  conditions  and  liberal  employee  benefits,  including 
paid  vacations,  sickness  benefits,  group  life  insurance 
and  a  contributory  retirement  plan. 


Albuquerque,  center  of  a  metropolitan  area  of  150,000, 
is  located  in  the  Rio  Grande  Valley,  one  mile  above  sea 
level.  Albuquerque  lies  at  the  foot  of  the  Sandia  Moun¬ 
tains  which  rise  to  11,000  feet.  Cosmopolitan  shopping 
centers,  scenic  beauty,  historic  interest,  year  'round 
sports,  and  sunny,  mild,  dry  climate  make  Albuquerque 
an  ideal  home.  New  residents  experience  little  difficulty 
in  obtaining  adequate  housing  in  the  Albuquerque  area. 


Make  application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 

SANDIA 

CcfpptathH 

SANDIA  BASE 
ALBUQUERQUE,  N.  M. 
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We  desire  personnel  of  the  highest  caliber — experienced  in  the 
field  of  airborne  automatic  electro-mechanical  control  equipment. 


ENGINEERS 

MECHANICAL  DESIGN 

ELECTRONIC 

SERVO 


DESIGNERS-LAYOUT  MEN 


ELECTRONIC 

MECHANICAL 


This  work  deals  with  the  manufacture  and  develop¬ 
ment  of  highly  complex  equipment  of  the  most  ad¬ 
vanced  type  in  a  new  and  expanding  division  of  an 
established  firm  with  20  years  of  successful  experience 
in  the  precision  instrument  field. 

We  cite  a  few  of  the  good  reasons  why  you  might  like 
to  join  our  organization  • . . 


SALARY  Increatet  ore  boted  on  merit  •  tiars  a  Junio 
and  lniHatiT.-lwo  w.ekt  VACATION.  grodul 

HOSPITALIZATION  BENEFITS.  GM‘t  com.  aequaintMl 

own  INSURANCE  PLAN— POSITIONS  indu.trr. 

ARE  PERMANENT  duo  to  long  ranqo  •  Fo,  t),.  conv.nli 

manuiacturinq  and  dovelopinq  pro-  .nqinmn  in  our  Ei 

qram.-E»ENSES  Incld.nt  .o  Inl.r-  .‘‘,Sri:d“«4r<S.i” 

▼town  and  movlnq  oil  aboorbod  by 

componr— HOUSING  and  LIVING  •  Educational  oppc 

CONDITIONS  omonq  th.  boil  and  Hn-  Ir^Kre’aTVnqtailr! 

eti  oi  any  along  Lake  Michigan.  kee  Vocational  Sch 

. .  •  oU  inquirioe  answered — write  or  apply  .  • 
it  AC  SPARK  PIVG  mVlSlON 


•  We  have  a  Junior  Engineering  Training 
Program  of  one  year  tor  Inevperieneed 
•^agineering  graduates.  Opportunity  to  be¬ 
come  acquainted  with  all  phases  et 
industry. 


e  For  the  convenience  and  direct  use  ol 
engineers  in  our  Engineering  Deportment* 
we  have  our  own  m^el  shop  where  high¬ 
est  skilled  mechanics  are  employed. 

•  Educational  opportunities  tor  advanced 
degrees  available  ot  U.  ot  W.«  Marquette. 
Te^nicol  engineering  ottered  at  Milwou- 
kee  Vocational  School. 


General  Motors  Corporation 


1925  E.  KENILWORTH  PL. 


TWO 

I  ENGINKRS 

I.  .  .  Two  engineers,  mathematicians  or 
physicists  are  needed  to  plan  and 
execute  theoretical  studies  in  two  gen¬ 
eral  problems  oi  communications  and 
control  systenu. 

!  Exceptional  ability  and  a  Ph.  D.  or 
fequivalent  experience  are  essential. 
Training  in  mathematics  and  statistics, 
noise  and  communication  theory,  and 
■ystems  analysis  necessary. 

Problems  involve  the  synthesis  oi 
reliable  mechanisms  irom  unreliable 
components  by  parallelism  or  other 
Beans,  and  the  application  oi  iniorma-^ 
Hon  and  noise  theory  to  radar  and  com¬ 
munications  systems,  both  as  applied 
to  guided  missiles. 

Send  resume  including  education, 
scholastic  record,  experience  and  reier- 
ences  to 

California  Institute 
of  Technology 

Jet  Propulsion  Laboratory 
4800  Oak  Grove  Drive 
Pasadena  3,  California 


MaWAUKEE  2,  WIS. 


Transformer 

and 

Filter  Engineers 

Experience  with  toroidal 
coils,  design  of  wave  filters 
and  carrier  telephone  equip¬ 
ment  desired,  but  not  essen¬ 
tial. 

Company  is  engineer-owned 
and  operated.  Well  estab¬ 
lished,  financially  sound. 
Five  years  of  continuous  ex¬ 
pansion.  Future  prospects 
most  promising.  Suburban 
Kansas  City,  Missouri.  Sal¬ 
ary  open.  Contact,  stating 
qualifications,  Edward  J. 
King,  Jr.,  President, 

COMMUNICATION 
ACCESSORIES  CO. 

Hickman  Mills,  Missouri 
Phone  O Wight  5470 


CIRCUIT 

DESIGNER 

Principally  DC  amplifiers  and 
closed  loop  systems.  Minimum 
requirement  B.S.  Degree  with 
moior  in  Electronics.  Preference 
given  advance  degrees  or  grad¬ 
uate  work.  3  to  4  years  experi¬ 
ence.  Salary  open,  commen¬ 
surate  with  qualifications.  Send 
complete  resume,  including  sal¬ 
ary  desired.  Medium  size  elec¬ 
tronic  eqwpment  manufacturer; 
location  Middle  West 


P-56AS,  Electroolcs 
620  N.  Miohlzan  Ave.,  Chicago  11*  Itl 


UHF  ENGINEERS 

mm\[  SMY 
OPPORTUNITIES 

Excellent  Opportunities  for  Ad¬ 
vancement  in  our  New  Research 
Laboratory  Furnished  with  Finest 
Equipment. 

Write  Giving  Full  Details  to; 
Personnel  Director.  Degt.  A. 

GIBBS  MANUFACTURING  AND 
RESEARCH  CORPORATION 

Jonesville,  Wisconsin 


ENGINEER  WANTED>-BOSTON  AREA 
W*  are  Moklnt  an  anflnaar  wha  has  thawn  la- 
•anuity  in  tha  tfavaloamsnt  af  small  Hectra- 
msehanical  tfavfeas.  switches,  ralays  aad  tha  Ilka. 
A  knowledia  af  rslay  dsslin  piinciplas  waald  ba 
arsferable.  bat  nat  aosalutely  necessary. 

The  man  wbo  has  this  ability  hu  a  aasitian  and  a 
future  awaiting  him  with  a  40  year  aid  mmcany 
that  is  larta  snau«h  ta  aflar  a  sacura  aasitian.  yat 
•mall  snoufh  for  garsanai  contact  and  racasnitlan. 
Ws  art  eipandlna  our  fMd  of  o'-eratians  and  are 
seekinf  to  sua'ilemant  aur  gresant  snainaarint  fare#. 
Without  rcsortlnt  to  axtravatant  vorblafc.  wo  offer 
a  geed  rasitian  with  a  taed  future,  far  a  toad 
man.  This  position  Is  nat  daaandsnt  npan  tha 
defenta  proaram. 

If  you  think  you  aualify  far  this  aasitian.  glaasa 
send  a  short  resumo  af  past  history.  exaarisn«;a 
and  salaiy  axaacted. 
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TELREX,  INC. 

OF  ASBURY  PARK,  N.  J. 

withes  to  ongogt  a 

SENIOR 

ELECTRONIC  SPECIALIST 

to  conduct  ontenno,  filter,  converter,  re¬ 
search  ond  development  porticulorlir  at 
television  frequencies.  Applicont  must 
possess  scientific  quolificotions  together 
with  considerable  manufacturing  and  field 
eiperience  and  a  proven  record  of  accom¬ 
plishments.  Must  be  imaginative,  copable 
of  originol  thinking  and  able  to  work  with 
minimum  supervision.  Frankly,  we  are  look¬ 
ing  for  on  unusually  good  man  and  an  at¬ 
tractive  salary  will  be  offered  the  right  op- 
plkont.  Write  stating  qualifications  ond 
record. 


PHYSICISTS  .  .  . 

m  FRONTIERS  TO  CONOOER 

En)oy  gr^ot  opportuaitlM  for  p«r*oaal 
•otUlactlon  and  advoncamnnl  .  o  e  balp 
knap  our  notion  itrong  and  Iroo  #  •  • 
▼ofttfooto  tho  following  oponingo  with 


Pooitions  oro  OToiloblo  for  PHYSICISTS 
with  iro  ning  in  .  .  .  ELECTRONICS  .  .  . 
CLAS8ICJU.  PHYSICS  .  .  .  SOLID  STATE 
PHYSICS  .  .  0  NUCLEAR  PHYSICS. 

Oponian  oxist  at  ooTorol  lovob  and  ro> 
gul^  Bocholor't  or  AdToneod  Dogroo  wiCb 
or  without  industrial  oxporionoo.  II  too 
fool  that  roo  oro  guollfi^  woll  bo  glad 
to  hoot  from  you.  Ploaso  writo: 

Indystrial  RtloHoiit  Dtportmaat 

TRACERLAB,  INC. 

130  HIGH  STREET 
BOSTON  10,  MASS. 


ELECTRONIC  ENGINEERS 

5  Oft  MOftf  YEAftS  EXftEftffNCr 

Smoll  electronic  research  and  develop¬ 
ment  laboratory,  located  8  miles  outside 
of  Woshington,  D.  C.,  has  several  open¬ 
ings  for  senior  electronic  engineers.  De¬ 
gree  essentiol.  Varied  projects,  including 
considerable  Defense  work.  Liberal  sal- 
ories  dependent  upon  experience.  Excel¬ 
lent  personnel  policies. 

THE  DAVIES  LABORATORIES 

Incorporottd 

470S  Queensbury  Rood,  Riverdole,  Morylond 


ELECTRONIC  ENGINEERS 

FOe  DCSION  t  OIVIIOFMINT  WOIK  IN 
•ADA* 

COMPUTItS 

OIGITAl  TICHNiaulS 
wlrh  a  young  progressive  cam  patsy. 
senO  resume  of  experience 
eWucat  ten,  with  salary  requlramanth 

k  Llrctronic  EiiJinrrnilJ  Compxny 


w 
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ELECTRONIC  ENGINEERS 


At  least  2  years'  experience  in  design 
of  marine  communication  systems. 

ELECTRONIC  CRAFTSMEN 


5  years'  experience  in  communication 
and  control  systems. 

WHAT  NUCLEAR  POWERED  SHIPS 
CAN  MEAN  TO  YOUR  FUTURE 

STABILITY  ^—Electric  Boot  builders  of  Hie  world's  first  otomic- 
powered  submorires,  offers  you  o  permonent  position  on  its  tecbnicol 
stoff,  where  there  hove  been  no  loyoffs  for  over  20  yeors! 

OPPORTUNITY—  The  potential  of  the  great  new  field  of  nucleor 
power  is  unlimited.  At  Electric  Boot,  you  will  join  the  top  ronking  ship 
designers  ond  builders  .  .  .  forge  oheod  in  this  expending  industry  end 
pioneer  monv  of  its  peecetime  developments 

HIGH  EARNINGS  ^~Good  solory  provides  on  odded  basis  for  o  secure 
end  rewarding  future. 

BETTER  LIVING^— You  will  enioy  o  relaxing,  leisurely  life  in  the 
ettroctive  community  of  Groton,  Connecticut  (near  New  London),  on 
Long  Islend  Sound  .  .  .  minutes  awoy  from  every  recreetionol  focility 
Electric  Boot's  Housing  Bureou  will  help  you  relocotc. 

NOW — Stort  your  future  in  nuclear  powered  ihips  at  llectrk  Boot* 

Send  Complete  resume  to  Mr.  Peter  Carpenter. 

ELECTRIC  BOAT 

Division  of  General  Dynamics  Corp. 
GROTON  CONNECTICUT 


POSITIONS  OPEN 

•  Location 
KANSAS  CITY,  MO. 

Electronic  &  Mechanical 
Engineers 

ELECTRONIC  ENGINEERS:  Must  here  eoeilder- 
eble  develiMMnefit  experience  in  radio  transmit* 
ting  and  reeelTlng  equipment.  AbtUty  to  AU 
position  of  Senior  Prolcct  Ibiglneer  n  requlstte. 
MECHANICAL  ENGINEER:  Must  have  develop- 
inefit  experience  in  mechanical  design  at  elM- 
tronlc  or  similar  precis  equlimient.  IVacttcnl 
and  theoretical  knowledge  of  materials,  AniabeR. 
sheet  metal,  and  machine  shop  design  are  tiaslc 
requlrementa  Position  Is  one  ot  cocmlderable 
reepoiulblUty 
SALARY:  Open 
Ttieve  podtloos  are  permanent. 

Write  stating  educational  and  protesdonal  hlstort 
direct  to; 

Jay  V.  WlkoK,  ^roskfant 
WILCOX  ELECTRIC  COMPANY,  INC. 
1400  Choftnut  St.  Konaoi  City  1,  Mo. 
rrpandobJ#  commimicoffoas  Binca  JtSl 


ELECTRICAL  ENGINEERS 


Unuaually  ottractaeo  roaaorch  oppor- 
tunitios  contiDuo  to  dawalop  ia  RottaUa'n 
•xpandiag  rotaorch  progrom.  Eloctreaic 
compoBaats,  nanro-mochcoiisms.  digitol  cmd 
analog  computart,  ultronoaies,  x-roys — 
thaaa  immodioto  opamagn  lUuatrata  lha 
eariaty  ol  opportuaitiae  ia  our  laberatorioo. 
RagordloM  of  tha  liald  of  apaciolizatioa, 
•loctricol  aaglBoon  intoroatod  la  rotoar^ 
ia  any  oroo  ol  alocfrical  •agiaaoriog  oro 
urgod  to  apply.  Plooso  roply  dirocUy  lor 
prompt,  confidoatial  conaidarotiOB,  lo 


BAHELLE  MEMORIAL  INSTITUTE 

S05  KING  AVENUE 

COLUMBUS  T,  OHIO 


EXPORT  FIELD  ENGINEER 

To  coll  on  Latin-Americon  distributors  to  solve  specialized  engi¬ 
neering  problems,  help  in  setting  up  service  facilities,  train 
servicemen,  etc. 

Must  have  electronic  experience.  Fluent  Spanish  essential.  Exten¬ 
sive  traveling,  one  month  trips.  Midwestern  headquarters.  Per¬ 
manent  position.  Excellent  opportunity  with  rapidly  expanding 
organization. 

Send  full  description  oi  all  experience,  including  electronic  and 
non-electronic  work,  also  describe  education,  past  earnings,  etc. 
All  replies  kept  confidential,  f- 

ADMIRAL  CORPORATION 


SERVICE  DIVISION 


201  E.  NORTH  WATER  ST. 


CHICAGO  11,  ILLINOIS 


APPLICATIONS 

ENGINEERS 

Electricol  or  electronic  engineers  with  de¬ 
gree,  to  act  OS  liaison  between  tube  and 
set  monutocturers  and  or  supervise  related 
laboratory  problems.  Experience  not  nec¬ 
essary,  excellent  opportunity,  many  em¬ 
ployee  benefits,  good  poy.  Apply  or  send 
resume  to: 

TUNG-SOL  ELECTRIC,  INC. 

200  Bloomfield  Avc.  Bloomfiold,  N.  J. 


ELECTRONIC  TECHNICIANS 

Our  Physics  Research  Loborotories  need  tech- 
nicions  to  ossist  in  the  design,  construction 
and  operation  of  electronic  ond  ossocioted 
equipment  Training  in  electronics  is  esstn- 
tiol,  o  knowledge  of  mochineshop  proctice, 
vocuum  technology  or  glossblowing  would  be 
an  osset.  Solary  range  S2400  •  $3720.  de¬ 
pending  upon  qualificotions.  Stote  porticulors 
as  to  oge,  moritol  stotus,  cducotion  and  ex¬ 
perience  in  detoit,  in  first  letter.  Address 
inquiries  to  File  9A, 

Atomic  Energy  of  Canada  Limited 

Chalk  River,  Ontorio 
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STAVID  I 

ENGINEERING,  INC 

Irat  openings  for  | 

Graduate 

ELECTRONIC 
ENGINEERS  | 

MECHANICAL 

ENGINEERS 

Eiperience  in  Design  and  Oe>el 
opment  of  Rodor  ond  Sonor 
necessary 

Iroad  knawledge  of  Search  and  Fi>r 
Coatrol  Systems,  Servo  Mechanisms. 
Special  Weapons,  Microwove,  Anten 
oa  ond  Antenna  Mounts,  etc. 
hdechonicol  Engineer  should  ha«e  ei- 
perience  in  packaging  of  Electronic 
Equipment  to  Gov't  specifications  in-  | 

eluding  design  of  comples  cabinets  i 

shock  mount  and  sway  brace  struc  ' 

tures.  Servo  Mechanisms 
Positions  ore  ovoilable  in  Field  Service 
ond  Technical  Writing. 

Liberal  personnel  benefits  including  life, 
sickness  and  Occident  insurance,  and  a 
worthwhile  pension  system.  Paid  holidoys 
ond  vocations. 

Personnel  Office 
200  W.  Seventh  St. 

Plainfield,  N.  J.  j 

Telephone  Plainfield  6-4S06  I 


ELECTRONIC 

ENGINEER 

A  Graduate  E.E. — or 
equivalent  experience 

.  .  .  w»  ar«  a  wpll-»«tablisli*d 
pr*cUiea  moaufacturing  com- 
pemy  •  .  .  Our  tmall  Product 
Cagioooriog  group  io  roopon- 
ftiblo  ior  tho  introduction  and 
tochnlcol  tuporTitioo  of  a  wldo 
rongo  of  conunorcial  and  goY* 
•mmont  products,  such  as:  Wo- 
iossional  Motion  Pieturo  Projoc- 
tion  and  Sound  Equipmont.  Au¬ 
tomatic  Dry  Clsoning  Equip¬ 
mont.  Gyros,  Soroo  Systems, 
o!c.  Our  Product  Engiaoors 
guide  o  new  project  from  pro¬ 
totype  to  production  •  .  .  this 
work  ineoWes  liaison  with  the 
research  and  production  de¬ 
partment  os  well  os  deeelop- 
ment  of  the  production  design. 

Tfiis  ts  a  PERMANENT  job 
with  an  excellent  opportunity 
for  a  young  man  with  initiative 
anj  ability 

INTERNATIONAL 

PROJECTOR 

CORP 

55  LA  FRANCE  AVE. 
BLOOMFIELD.  NEW  JERSEY 
BLOOMFIELD  2-8052 


INVITATION  TO 


Openings  are  available  for  qualified  Elec¬ 
tronic  or  Electrical  Engineers  in  the  rapidly 
growing  Electronics  Design  Section  of  Chance 
Vought  Aircraft.  This  section  is  responsible  for 
designing,  testing  and  supervising  the  manufac¬ 
ture  of  new  and  improved  electronic  and  electro¬ 
mechanical  equipment  which  will  meet  the  high 
performance  and  reliability  standards  required 
for  operation  in  modern  military  aircraft  and 
guided  missiles.  In  addition,  it  is  responsible  for 
surveying  the  Electronic  industry  to  select  the 
finest  electronic  parts  and  equipment  for  incor¬ 
poration  into  Chance  Vought  designs. 

Chance  Vought  Aircraft,  one  of  the  oldest  and 
most  progressive  aircraft  manufacturers  in  this 
country,  has  an  outstanding  record  of  producing 
first  line  Naval  fighter  aircraft  for  over  thirty-five 
years.  The  company  recently  entered  the  guided 
missile  field  and  is  now  flight  testing  its  missiles 
with  excellent  results. 

The  Chance  Vought  plant  is  located  in  the 
Dallas-Fort  Worth  area  which  has  a  metropoli¬ 
tan  population  of  approximately  one  million  and 
offers  the  finest  cultural  and  recreational  facil¬ 
ities  in  the  Southwest. 

Both  the  experienced  and  recently  graduated 
engineer  with  a  creative  and  imaginative  interest 
in  the  solution  of  complex  problems  in  the  field 
of  Aviation  Electronics  will  find  excellent  oppor¬ 
tunities  available  in  this  progressive  organization. 
Positions  open  at  the  present  time  include  vacan¬ 
cies  of  Electronic  Test  and  Development  Engi¬ 
neers,  Electronic  Quality  Control  Engineers. 
Circuit  Designers,  Guidance  Engineers,  and 
Servo-Engineers.  For  further  information  regard¬ 
ing  these  opportunities  submit  resume  to  Engi¬ 
neering  Personnel  Section,  Chance  Vought  Air¬ 
craft,  P.  O.  Box  5907,  Dallas,  Texas. 


Chance  Vought 
Aircraft 


DALLAS,  TEXAS 


DIVISION  OF  UNITED  AIRCRAFT  CORPORATION 
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SEARCHLIGHT  SECTION 


SOUND  POWERED  TELEPHONES 

U.  S.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.S.I.  A.260  W.E.  0-173013 

A.E.  GL832BAO 
ANY  TYPE-414.88  EACH 
TS-IO  Typ*  HandMti  . IB.2S 


OIL  FILLED  CONDENSERS 

Price  MPD  VDC  Price  MPD  VDC  Price  MFD  VDC  Price 

I  .SS  .1  ISM  I  MM  I  iSKV  gS.M 

I.M  .»  I5M  1.25  .1  7M*  R'd  1.75  .Ml  55KV  24.5* 

.55  5  I5M  2.5*  .1..I  7M«  S.«5  .525  55KV  42.5* 

.M  4  ISM  2.45  .1  75M  2.55  .2  55KV  5S.M 

.M  .I-.5  2tM  .45  1-1  75M  22.5*  .25  54KV  45.M 

1.45  .25  24M  1.54  .MS-.MS  SKV  4.54  7.5  M5 

.45  .5  24M  I.U  .5  14  14.54  1-5  i54V5C  1.45 

1.45  I  2*44  1.45  I  I4KV  24  54  14  254V\C  5.45 

1.45  5  2444  5.75  .1  12KV  5.45  12.75  554VAC  4.14 

1.75  12  24M  5.45  I  I5KV  45. M  IS  554VAC  4.54 

1.55  I  25M  2.75  .445  I4KV  4.74  5  4MVAC  5.14 

1.55  l-l  25M  5.55  .45  I4KV  4.45  2.4  4MVAC  5.54 

1.45  52  25M  15.54  .475  I4KV  5.45  7  4MVAC  4.25 

2.54  .5  .I4M  2.44  .25  24KV  14.45  5  4MVAC  4.54 

2.54  I  54M  5.45  |  24KV  S4.M 

5.25  2  54M  4.54  rsilril-rec 

.55  .  45  44M  1.25  OILMITES 

■45  1**  4444  5  45  MFD  VDC  TYPE  Price 

1  5.5  \  sSSS  1  54  42  M4  OM-4M2  5  .45 

1«  2  5444  2  54  45  5M  OM-5M5  .45 

254  I  MH  4  55  !l  OM-514  .51 

2  25  2  5444  15  54  25  M4  OM-525  .55 

5  ^  M  54  5  M4  OM-5.54  .M 

liSI  41-45^  1.4  5M  OM-Ml  .55 


GENERATORS  AND  INVERTERS 

EclIpM-PioneM*  type  7I6-3A  (Navy  Modal  NEA-3A) 
Otttpot-AC  IISV  I0.4A  800  to  I400^y.  1^:  DC  30 

Voitt  60  Amps.  Brand  new  .  S38  50 

Eelipee-Pionoer  type  l235-iA.  Outrut-30  Volts  DC 
IS  Amps.  Brand  Naw-Orlfinal  Packino  ..  $15.50 
PE-218  lnvorters.28  VDC  to  IIS  VAC  400  cy  1500 

VA.  (New)  . $49.  0 

Pioneer  Type  800-18  lnverter-28VOC  to  120V  800 

ey  7  amp  AC  (used) . <22.^5 

G.  E.  lnvorter-28  VDC  to  120  VAC  800  cy  7S0  VA 

lA  .  .  .  $39.50 

ATB  Inverter  6VOC  ta  110  VAC  60  cv  7SW.  .$22.95 
PU-7/AP  lnverter.28  VDC  ta  IIS  VAC  400  cy  2SOO 

VA  (used)  .  $75  on 

Eclipse- Pioneer  type  I2I2»-IA  I nverter— Voltate  and 
frequency  retulated — 24VDC  18  Amp  input — AC 
output  IISV  3^  400  cy  250VA  0.7  PF  —  (New) 
$225.00 


TEST  EQUIPMENT 

•  Gen.  Radio  47SB  Frequency  Monitor . *$200  00 

•  Gen.  Radio  681 A  Freq.  Deviation  Meter  . .  $87.50 

•  I-72K  Sipnal  Grnerator .  .$48  50 

•  C-D  Quietone  Filter  Type  IF.I6  110/220  V  AC/OC 

20  Amps .  *$9.00 

•  TS-I43/CPN  Oscilloscope  . *$95  00 

•  Dumont  I75A  Oscilloscope . *$22' 00 

•  Gen.  Radio  7S7-PI  Power  Supety .  *$27  00 

•  A.W.  Barber  Labs.  VM.2S  VTVM .  *$86  00 

•  TS-IOA/APN  Delay  Line  Test  Set . $4^  00 

•  TS-I9'APQ.S  Cairbrator  .  $75  00 

•  CWI.60AAG  Rante  Calibrator  (or  ASB.  ASE.  ASV 

and  ASVC  Radars .  $39.9S 

•  CRV-I4AAS  Phantom  Antenna  for  Transmitters  up 

to  400  MC .  .  $r  75 

•  3  CM  Pickup  Hprn  Antenna  AT-48/UP.  .  $9  95 

•  I-I38A  Sifnal  Generator— 10  cm . *$185  00 

•  BC-221  Frequency  meter . *$l?^  OH 

•  CW— 60ABM  Frequency  Met*r— 10  CM  $97.50 

•  Weston  Model  I  D.C.  Mitliameter  150/1*00  MA 

with  leather  case .  ..  .  $75  00 

AM  items  New  Except  Where  noted  *  (Exc.  Used 
Condition.) 


COAXIAL  CONNECTORS 


S3-1RTY 

R3-ISP 

S3-1SPN 

S3-IT 

S3-iAP 

83-i2.\P 

S3-i2F 

S3-32J 


FULL  LINE  OF  JAN  APPPOVFD  COAXIAL  CONNECTORS 


so  3«  IIO-22C  1151  6S  111-37  0  517.50  00-102  0  5  JO  00-170  0  *  .•*  | 

U5  TTn-2.1  IT  1  2r)  U  2  3()  UO-i03  U  -OH  UC»-I77  U  .24  I  lJO-26 

r“  ro-^y  o  1  S)  l  fC58  O  00  O&10I  O  1.10  00-185  0  1.35  OMO 

I  25  00-33C  O  1  »0  00-584  O  1  15  00-100  7?  lifts? 

r  I  60  UG-21  IT  1..30  UC»-694  U  2.25  UO-IOS  U  2.60  .V  ^  75  Uf>27 

t  80  lT<t-25'U  1  35  UfWO  U  2  25  UO-KW  U  2  60  ITO-IV?  U  2. HO  10-27 

I  Is!  Il(t27  0  !  30  octsso  1  75  00-140  0  2  55  OO-Ml  U  2  25  0(1-27 

9.5  00  27.4  O  2  95  00-80  0  2  .50  CW-159  O  .00  LO-JW  O  85  I  OC^^ 

^ei  .50  tTO-2K5  U  3  75  110-87  U  1.60  rOI66  U  32.50  LQ-206  U  1.80 

'  1  ■»«  I  TO- 29  1  .5-5  UO-8S  U  1  10  I’0-167  U  5.H.5  UO-224  U  1.20  UO-29 

r  I  45  t^('»-3n  ir  2  30  UO-89  U  1.35  rO-171  u  2  Wi  HSH??  ]l  ? 

1.35  00-310  10  .VI  00-90  0  1  00  00-173  0  .40  1(^245  1.  2  ^ 

r  I  05  00-.30'0  17  .V>  00-98  0  1  85  00-175  0  .15  00-254  O  2  75  00-02 

QUOTATIONS  UPON  REQUEST  ON  ANY  CONNECTORS  NOT  LISTED  HERE 
MC-277  Pl^259.4  PO-325 

MC'-320  PI.-274  80-239  i  9S-C 

Pl.-2.58  PI.-284  .80-284  i  93-M 

PI^259  Pi^293  T.\1-20I 

COAXIAL  CABLE 

r  M  Ft.  I  True  Pr4 

5218  00  RO-28  O  .. 

050  00  RO-29'O.. 

900  00  RO-34.0.. 

1250  00  RO-35  O  .. 

1450  00  110-54.4  X 

■220  00  RCl-55  U . . 


MISCELLANEOUS  EQUIPMENT 

l•8^F  Selsyn  Indicator . $6  9$ 

8CR-SI5  compl.  w/dynamotor,  control  hex.  .  .  69  50 

Amporex  IB98  Gamma  Counter.  .  9.87 

Powerstat  1226— I IS/230V  Input— 0.270V  Put. 

®  9  amp .  37  60 

EIMAC  35T  lonifation  Gaupe .  $  9s 

R-7/AP9.2  Receiver .  49  '0 

FL-8  1020  cycle  RIter  .  2  95 

RM-29  remote  control  unit .  8  95 

RM-14  remote  control  unit .  8.95 

RTA-IB  12/24  V  dynamotor .  40  60 

BC.I206.CM2  Receiver  12 

ASB-4  Radar  equin.  Complete .  69  75 

RCA  AVR-IS  Beacon  Recvr .  18  «0 

Navy  OP- 14  Direction  Finder  complete  .  .  .  385  00 

CU.24/ART-I3  Antenna  Loadinf  Cond .  4  95 

T.8S/APT-5  300-1600  MC  Transmitter  ..  175  00 
Sola  *30807  Constant  Volt.  Transf.  250  VA  .  49  00 

PP.lOt^APT-5  Rectifier  Unit  for  above .  42  50 

BC-I0I6  Tape  Recorder . 3'0  00 

AN/APA.30  .  375  00 

BC-9tOA  Oscilloscope  .  147  50 

BC- 1068  Receiver  .  ..  57*0 

ATJ  and  ATK  TV  Black  Equip .  Quete 

BC-348  Receiver  .  Quete 

RTA-IB  Transceiver .  Qoete 

T.47/ART-I3  Transmitter  .  .  .  Quele 

Sp^i  1821  vacuum  relay  switch  4  P/0  AN/ 

ART.I3)  .  $.50 


M-358 

M-359 

M-359A 

M-SOO 


49120 

49121A 


Typo  Price  Per  M  Pt. 

R(1-5'U .  $140  00 

RO-6  U .  180  00 

RO-7  U .  85  ilO 

R(i-8  IT .  UW  00 

RO-9  U .  250  00 

RO-9\  U .  275  00 

RO-IO  U .  240.00 

ROII/U .  100  00 

RO-12/U _  240.00 


METERS 

1  MA  DC  3' 3*  R  Dejur  Mod  310  (0-4KV  scale). $5.75 

500  Mieroamps.  DC— 2*'t*  round— Sun . 4.30 

Ima.  DC  Fan  type— 4*  scale  (ram.  from  oquipt).  3.95 
500  ma.  DC  2'r'  R.— General  Electric .  2.95 

2  amp.  RF  2*3'  Sq.— Simpson .  3.15 

5  amp.  AC  4*  R.— JBT  . 4.11 

30  V  DC  2*/r  R.— General  Electric .  3.95 

3  amp.  RF  V3*  R.— Weston .  6.00 


2  0  LOW  INERTIA  SERVO  MOTORS 

KOLL8MAN— 45  Volt  60  cycle  4  watts  1500  RPM— 

new  .  $22  50 

PIONEER~)0047-$-A  $6  voU  400  cycle  with  40:1  re- 

liiirriitn  vvar  . $10.50 

PI0NEER-CK14  115  volt  400  cycl(^lnclu<lee  damu- 
Icg  !4lgiial  generator  (autosyn) . $47.50 


PULSE  TRANSFORMERS 

UTAH  IIS  UTAH 

G  E.  KS4J3<t  WasRnehOttsa  I87AW2F 

G.E.  68G-627  WesHnehouse  232  8 W2 

G.E.  660828  Westi<‘aho«is*  232.RW.2 

G.E.  60002961  AN/APM.4  Aleck  Dec. 

G  E.  80GI3  Phllr#  352-7149 

G.E.  K.2468B  Ptiliro  392.7(50 

G  E.  K.2489A  Phl|<^  352-70*1 

G.E.  K.2744B  Phliro  3'2-7l78 

AN/APN-9  (901756-501)  Raytheon  UX-73xO 
AN/APN.9  (9017*6.502)  Ravtbron  UV-'OOOO 
AN/APN.9  (352-72*0)  W.E  0-18*310 

AN/APN-9  (  352-7251)  W  E.  0-163247 

Westinfhouso  I32.AW  W.E.  D-163325 

Westinfhouso  I390W2F  W.E.  D-I6466I 

Westinfhouso  166AW2F  W.E-  K8.9503 

Westinfhouso  I70AW2F 


HIGH  VOLTAGE  TRANSFORMERS 

G.E.— Pri.  115V  60  ey.  80c.  6250V  80  MA— 12.5  KV 

insulation  . $18.50 

G.E.— Pri.  IISV  60  ey.  80c.  6250/30S0/2600V  50  MA 

12.5  KV  Insulation  . $10.50 


CRYSTAL  DIODES 

$1.19  1N37  $l.;9|l4tl 

1.99  1N31  4.10  M 13 

3.50  1N34  .94  1S43 

1.09  1N34A  .95‘M»i 

1.95  1N38  1.70  1^*3 

3.35  IN39  9.35  I  V'l 

4.35  1N40  19.-0  IN-O 


IN31 

IN31A 

1N31B 

1N33 

IN33 

1N33A 

1N33B 


AT.4/ARN.I  . 

AT.38A/APT  (70  to  400MC)  . 

AT.49/APR.4  (300  to  3300MC)  . 

AN.65A  (P/0  SCR.S2I)  . 

AN-06A  (P/0  8CR-52I)  . 

AIA.3CM  conical  scan  . 

ASB  YafI— 5  element  450  te  560MC . 

ASB  Yafi— Double  stacked  6  element  . . . . 
ASA  Yafi— Double  stacked  370  ta  430MC. 


TYPE  "J"  POTENTIOMETERS 

Reola.  Shaft  Reala.  Shaft  Resit.  Shaft 

90  SS  5K  1/4*  5#K  3  8' 

90  9  19*  5K  3/0*  50K  t  3* 

too  SS  9K  1/3*  lOOK  SS 

390  SS  19K  SS  150K  1  3* 

350  1  8*  tOK  3  8*  300K  3  8* 

500  SS  lOK  1/3*  350K  SS 

500  5  19*  15K  SS  350K  3  4* 

500  1  3*  15K  13*  i\  3  8* 

540  5  8*  30K  SS  >90K  SS 

950  1  r  35K  SS  500K  1  4* 

IK  SS  35K  1/4*  500K  7  19* 

3K  3  8*  30K  1  l/r  I  kfeg  SS 

3500  SS  40K  SS  >  Met  SS 

4K  SS  50K  SS  Met  SS 

5K  SS  50K  I  4*  $1.35  each 

DUAL  POTS.— $2.95  to. 

so  SS  330  SS  3500  SS  3.5  meg  SS 

too  SS  500  SS  lOK  SS  5  meg  SS 

350  SS  IK  SS  1  meg  SS  IK  3SK  H* 

TRIPLE  "JJJ"  POTS.— $3.95  to. 

INK/IOOK  IMK  H'  30K/150K/15K  H* 


RELAYS 

Siama  tym  4AH— 20000  4  ma  DC  coil— SPOT  een. 

.  .tacts--^metieally  sealed  5  pin  pluf-in  base  $3.30 
Siama  type  4R — 80000  I  ma  DC  coll— ^PDT  eentaets 

—enclosed  type  5  pin  pluf-ln  base . $4.25 

Stevens  Arnolq  type  171  Mllfisoe  relay— 900  ahm  eail 

8PST  NO  contacts  . $5.50 

Cutler- Hammer  and  Square  O  type  B.7A  contactor— 
24  VDC  eoil— 8PST  NO  200  Amp  contacts  .  $4.75 
Price  Bros,  ^po  I6I-M— 220  VAC  contactor— SPST 

NO  double  bk  30A  contacts . ^.2$ 

G.E.  CRSI8i-l A6— HS  V  60  cy.  AC  contactor— «FST 
30  Amp  contacts  plus  two  auxiliary  SPOT  can- 

tacts  . $14.50 

RBM— 115  V  60  cy.  AC  coil— OPDT  3  amp  Caa- 
tacts  . $4.20 


AN/APA-23  RECORDER 

Swoops  any  racolvor  thraufh  Its  tuninf  rant#  and 
permanently  records  frequency  and  time  of  rocoived 
sifnals  on  paoor  chart.  Power  input— (motor)  27V 
DC  I.SA.  and  (roeordor)  80/1 ISV  AC  60-2600  cy 
I3*W 

Orioinally  desifnod  ta  record  pulse  or  sinewave 
modulated  slqnalt  received  1^  AN-APR-I.  AN^apr. 
2.  AN/APR-4.  AN/APR-S,  BC-348.  8.27.  SX-28. 
BRAND  NEW  . $147.50 


SPRAGUE  PULSE  NETWORKS 

7.5  E3-I-200-67P.  7.$  KV.  '*E'*  Circuit  I  Microeoe. 

200  PPS  67  ohms  Imp^.  3  sections. .  $4.30 

7.5  E3.3-200-67P.  7.5  KV.  **E’*  Circuit  3  Mierosoc. 

200  PPS.  67  ohms  Imped.  3  sections  .  .  56.75 

7.5  E4-16.60-67P.  7.5  KV.  "E*’  Circuit  4  sections. 

16  mierosoc.  60  PPS.  67  ohms  imped .  .  $8.25 

1$  E4-.9I-400-50P.  15  KV.  *‘E*’  Circuit  .$1  mlcresee. 

400  PPS.  50  Ohms  imped.  4  sections  ...  $37  50 

I5.A-I-400-50P.  15  KV.  *‘A**  Circuit.  I  microsec. 
400  PPS.  50  Phms  imped  . $32.50 

'CABLE  ADDRESS— LECTRONIC  PHILADELPHIA" 


Nortmbtr,  (952— ELECTRONICS 


SEARCHLIGHT  SECTION 


6UARANTEE0 

BRAND 

NEW 


TUBE  SPECIALS 


STANDARD 

BRANDS 

ONLY 


SYNCHROS 


IMMEDIATE 


DELIVERY  FROM  STOCK 


ARMY  ORDNANCE— NAVY  ORDNANCE— COMMERCIAL 


GENERAL  ELECTRIC  ARMA 

CONTROL  INSTRUMENT  BENDIX 
FORD  INSTRUMENT  KETAY 

HENSCHEL  DIEHL 


Tttmt  J0%  casA  with  ordwr,  Aofanc*  C.  O.  0. 
ihiIms  reftrf  All  ptkn  iwt  t.  O.  B.  out  war*. 
kouM,  Phlla.,  Ptnm.,  suAjact  lo  chaitgt  with- 
tat  notict. 

"CABLE  ADDRESS  -  LECTRONIC  PHILADELPHIA" 


AT-IOID 

SD 

*OG 

X 

tJOSEI 

C-Tt«4B 

1CT 

SOO 

•G 

tJIFl 

C  4«WB  B 

C.TttOt 

IF 

SF 

TOG 

fJiGl 

C-S4T01 

C-TBRS4 

io 

>G 

TG 

U1H1 

C.S4TTA-1 

C-TB410 

1HO 

IN 

A 

U1M1 

C.4P40S.S 

C.7S411 

1SF 

fSF 

R 

tJSAt 

C.4P40* 

C-Tt414 

SR 

ISO 

M 

tJSDI 

C.«t4e«-i 

C-TBAIS 

SCI 

•CT 

N 

tJSHAI 

C-TTBIO 

C-TB4T0 

C-TRSTI 

SYNCHRO  CAPACITORS  SYNCHRO  BLOWN  FUSE  INDICATORS 

synchro  rlown  fuse  indicators 


LECTRONIC  RESEARCH  LABORATORIES 

715-  19  ARCH  ST.  PMILA.  6,  PA. 

ra/tphonn  -  market  7-  677|.2-3 


ELECTRONICS  — NoYMibtr,  1952 


I. 


R  E  t!l?A 


SEARCHLIGHT  SECTION 


OIL  FILLED  CONDENSERS 

MFU  V.D.C.  PrlM  MFD  V.D.C.  Price 

SO  M.3S  .24  3,000  2.25 

«  .  400  .*5  1  3,a00  J.*5 

Sl3  400  I.M  3Z.2  4.000  3.5* 

*  .  500  .  35  2  4.000  *.*5 

4-4  5<W  1.3*  3  4,000  7.*5 

8  SOO  1.35  .01  5,000  .55 

1  500  .45  .01-03  5.000  1.43 

21-.5  SOO  .43  .03-.03  5.000  1.53 

2  500  .33  I  5.000  3.35 

4  600  1.43  .02-  02  7.000  1.55 

8  500  2.35  .02-  03  7.000  1.43 

10  500  2.35  .1  7.000  1.35 

4l3  500  1.75  .l-.I  7,000  2.25 

8-8  600  1.73  1.1  7.500  2.25 

1  800  .43  .3-  3  7.500  4.53 

1  1.000  .  75  .075-075  8.000  1.35 

2  1.000  .35  .15-15  8.000  2.35 

3  1,000  1.73  .25  20.000  13.35 

5  1.000  2.75 

8  1,000  3.25  I 

1  1.500  1.45  ,/iYj  iSoo 

.02  2,000  .45  LT,  -I 

.1-1  2.000  1.33  KfrO\  rr 

.1-5  2.000  1.45  Jll  •  ^  '*•*• 

3  2.000  3.75  ^  _ k  <9  95 

8  2,000  7.35  ^4*"  If  * .  M ^ 

PRECISION  RESISTORS— >/«  WATT— S0» 

2  10.48  12.32  14.08  52.54  147  5  7M 

2.5  10.84  13.02  15.8  78.81  220.4  J.IM 

3.5  11.25  13.52  16.37  105.8  301  8  3.500 

5  11.74  13.80  123.8  356  6  • 

5.58  125  414.3  50,148 

PRECISION  RESISTORS— Vi  WATT— 35« 

.25  11.1  75  400  6,500  16.000  35.000 

.334  13.15  87  723  I  7.000  15.700  37.000 

.444  13.3  07.8  855  7.300  17.000  45.000 

.502  15  125  070  7.500  10.850  47,000 

.557  25  178  1.500  8.000  20.150  50.000 

527  44.73  170.5  2.500  8,500  21.300  56.000 

.76  45  180  2.850  8.800  25.000  50.000 

1.00  45  200  3.005  10.000  26.657  60.005 

1.01  52  210  4.000  12.000  30.000  58.000 

1.53  55.1  235  4.285  14.825  32.700  70.012 

2.04  61  250  4.451  15.000  32.888  100.000 

3.25  55  270  5.714  I5.7MI  33.000  180.000 

5  26  65.6  200  5.800  15.755  33,300 

5.80  60  208.3  15.810  35.888 

PRECISION  RESISTORS— 1  WATT— 45« 

.1  2.55  15  60  425  7.000  55.000 

.11  2.58  18  80  1.530  8.250  56.000 

2  2.6  28  125  2.215  0.000  65.006 

.31  2  66  30  250  2.250  10.000  58.000 

851  3.1  38  270  2.550  12.000  70.000 

1.01  3.30  45.5  312  3.300  50.000  84.000 

1.156  5.21  54.25  420  5.221  05.000 


COAXIAL  CABLE  CONNECTORS 


GEAR  ASSORTMENT 

loo  aiiiali  aiojiorted  (ears.  Most  are  Tt*>»**f  steel  or  bra.^ 


HAYDON  TIMING  MOTOR 

1  ItlVM..  115  V..  60  Circle . $1.9 


12^ 

SO-239  HO  OD 

i;0-175'U  .15 

UO-l76'U  .15 
UO-l86'U  l.H 
U(J-224/U  1.35 
U<'.-245/U  2.45 
U(^360/U  I.24 
U(}-2«l/U  1.2« 
UCf-2«2/U  1.2# 
UG-274  U  2.75 
UO-2«0/U  I.24 
UG-291/U  1.25 
U(;-30«/U  2.45 
rG-499/i;  1.25 
r(^-626'U  1.35 
('W-123.\  U  .5# 
M-338  1.34 

M-359  .3# 

PI^258  .75 

PL-2&9  .54 

PL-259A  .55 

PL-274  1.24 

SO-239  .44 


14r  TSs' 
4S-tAP  13-U 
Urr-23'U  1.24 
V(;-23B  U  1.44 
lTO-23C'U  1.44 
U<;-24  r  1.34 
UO-25/U  1.35 

ro-27/U  1.34 

UO-27B,  U  3.45 
ITMHA'U  3.75 
r(K30'U  2.34 

UC;-57B/U  2.34 
U(^*68/U  .84 

UG-68A/U  1.15 
UG-WA/U  2.25 
UO-«3'U  1.45 

UO-85/U  1.75 

UG-87/U  1.44 

ro-Hsar  1.14 
UG-89'U  1.35 

UO-102  r  .44 
UCf-lOS  U  .*« 
UO-1U4  U  1.44 
UO-lOft/U  .12 
UO-148/U  2.55 
UO-167/IT  5.74 


lb  S1.24 

UG17S/U  U-IF 

43-1  AC  $4.42 

43-lAP  .34 

H3-1F  1.24 

43-lH  .12 

H3-IHP  .25 

83-lJ  .75 

H^IR  .44 

83-IRTY  .45 

a3-18P  .54 

S3-18PN  .55 

.43-lT  1.34 

83-2AP  1.45 

83-2J  2.14 

.43-2R  1.74 

S3-22AP  1.44 

ft3-22R  .48 

83-228P  .44 

8^188  .15 

83-185  .15 

-  UO-13/U  1.74 

1.74  UO-21/U  .45 

1.54  UG-21B^U  1.35 
1.44  VG-22/U  1.34 

.44  UQ-22A/U  1.44 


SOUND  POWER  HANDSET 

a  BRAND  NEW 

lQ<iude.-i  5  ft  cord. — Uiie«  no  bat 
terles  ur  external  power  source 
_ $18.50  PI 


A^_L2NE_COHD8_^^lMfm|^jrithji>olded^plu«^ 

BALL  BEARINGS 

Mill.  No.  ID  OD  Thick. 

MRC5428-I  5  1/2  6  12  1 

MRC7424-1  5  5  54  5  15  54  9/15 

MR(:7421-244  4  1  8  5  9/32  23  54 

MRCI44M2  I  17/64  2  7^6  25/54 

MRCT44M1  1  13  54  2  7/15  25  54 

Federal  LSIl  1  18  2  1/2  5/8 

Norma  SlIR  1  1  8  2  1/8  5^8 

Federal  AS4t  I  1/16  11/2  9/32 

Schata  3/4  1  3 '4  9/15 

Norma243S  5  8  1  9/15  7  15 

ND5242-C13M  1/2  138  13  8 

ND  3244  25  54  15  82  11/32 

NDR4  3  8  7  8  7/32 

MRC34RI  11/82  1  1  32  5/15 

MRC38R3 _ 8/15 _ 55  54  13  32 


Price 

$3.79 

3.54 

2.49 

1.75 


NEW  COAXIAL  CABLES 

Price  per 


Price 


RG5/U*.  .  $144.44  RG22-U*  I 

RGI6/U...  184.44  RG22A/t; _  $. 

RG  7*  .  . .  85.44  RG  24 .  I 

RG8VU....  144.44  R(}26'U . 

RG.9*/1;  ...  254.44  RG  29* . 

RG.9A/U..  275.44  RO  34/U . 

RG  10  .  244.44  RG  35  .  .  .  < 

RGll*/U .  144.44  R041«U . 

RGUAA;*...  154.44  RG54A/U. 

RG  12 .  244.44  RCi  55* .  1 

R0  13VU..  2U.44  RG  57»/U . 

RU  17 _  854.44  Rt;  58*  .  . 

RGIS/U.  444.44  RG  58A  U« 

RG  19 _  1254.44  RU  59*  .  . 

RG  20/U ...  1454.44  RG  62* . 

RG  21 .  224.44  RO  77* . 

Add  25%  for  orders  lem  than  500  feet 
•  No  minimum  order  — otben  250'  minimum. 


NEEDLE  BEARINGS 

TOHItlMITOX  mox  wide  S*  13’6* . 

Brand  New  Meters — Guaranteed 

')-lu  m».  li  e.  .14".  .13.95  0  mi  .Mnp.  D.C.  IH". 
0-1  M»  D.<~  34*  lVJur..(Wt-«li-  Ilra.l.  0-4  KVI. 

SELENIUM  RECTIFIERS 

Pull  W«\o  SOO  M.\  IISV . 


TIMING  MOTOR 

■  RPM  11SV  60  eye 


PRECISION  RESISTORS— 1  WATT— 60< 

100.000  149.500  270.000  348.000  590.000 

105.000  150.000  296.000  399.000  500.000 

120.000  240.000  310.000  413.000  645.000 

128.000  250,000  320.000  520.000  650.000 

130.000  522.000  700.000 

132.000  800.000 

MEGOHM  1  WATT  S1.S0;  5% — 60« 

PRECISION  RESISTORS— 2  WATT— TSy 

4.385  5.000  6.000  10.000  19,917 


E.  Ingrahom  Co. 


UNIVERSAL 

JOINT 

ALUMINUM 


400  CYCLE  INVERTERS 

Leelond  Electric  Co. 

lOXirO  iJi.  20-2S  V.D.C..  92  A.  8000  ILP.M.  Out: 
10  rrc.  1  pha»»e.  l.'WO  v..\.  90  PF . 


3  AG  FUSES 

Per  144  i  Amp.  Per  144  Amp.  1 
14.5#  I*  ‘JS  8 

«  56  4  IS  lo . 

4.55  5  .  3.55  I  15 . 

3  AG  FUSE  HOLDERS  (Finger)  2S« 


DIFFERENTIAL  Used  $4.95  /7TtA- 

115  V.,  60  Cycle  !■»  ST? 

«cr0249  New  $9.95 

3A**  dla.  X  58*'  lomc 

Used  between  two  C7K24*s  as  a  dampener  Can  be 
converted  to  3600  RPM  Motor  in  10  minutes.  Con¬ 
version  sheet  -suppUetl.  i Converted! .  $5.50 

Mountina  Bracketi  —  lUkelite  for  selsyns.  and  dlf 
ferentialit  shown  above.. . 354  Fair 


100  8.S.*  1  1.500  1  48.S.  |  15K  1/4  200K  S.S.* 

150  S.8.  12.000  1/4  25K  S.S.  250K  5/8 

300  S.H.*  ’  2.500  S  S  70K  8.S.  250K  8  S.* 

400  8.8.  3.000  3  8  SOK  8.S  500K  8.8.* 

500  8.8  4.000  3  8  lOOK  7/16  IMea  8.8. 

1.000  3/8  5.000  3  4*  lOOK  8.8  • 

1.000  8.8.  lOK  6  H  200K  .5  8 

*Split  Locking  Biiafclf>9  $1.50  EACH 

TYPE  "JJ"  POTENTIOMETERS 

Ohms  Shaft  Ohms  Shaft  Ohms  Shaft 

1000  S  .'ioK-lOK  3  S't  1  Mea  1/2' 

lOK  j  16'  3K-90K  I  4'  I  Me«.  3.8. 

I5K  8.8.  1  Me«.  8.8. 

8D — 8crew  Driver  •—Spilt  Dvcktng  Buablng 

t — With  Switch 

_ PRICE— $2.00  EACH _ 


DELAY  NETWORK— ALL  1400n 

i]14  -.\pprox.  2.2  micro  sec.  deity . f 

ll-'i  Similar  to  T  114  with  tap  brought  out  1 

^  $ound  Powered  ^ 
thest  Set  RCA— 


OIL  FILLED  A.C.  CONDENSERS 

V.A.r:.  Price  MFD  V.A.C. 

750  $4.44  15  440 

660  7.54  4  4  375 

660  5.45  2.S  330 

660  .4.45  30  330 

660  4.45  4  330 

660  4.45  3  330 

660  4.3.5  1.75  330 

660  3  45  20  220 

660  2.45  7.5  220 


POSTAGE  STAMP  MICAS 

mmf  mmf  mmf  mmf  mmf  mmf  mfd  mfd 
B  40  70  125  240  400  680  0016  004 

m  47  75  135  250  430  SOO  002  .0044 

H  50  SO  150  270  470  S20  0027  .005 

■  51  S3  160  300  500  910  0033  006 

N  .56  90  175  330  510  .001  .0036  0065 

m  60  100  ISO  360  .580  .<M>t2  0068 

11  62  110  200  370  600  .0013  .  0062 

9  120  220  390  650  0015  .01 

Price  Schedules 

tminf  t4>  820'nimf .  .  5 

1  mmf  to  .(XH6 ...  .  8 

2  mfd  to  .0082  mfd ..  .  . 15 

Ot  mfd  ■  ■ .  . . . . ■  .  .  .  28 


1S.14  Crydal  Ihotb 


JONES  BARRIER  STRIPS 

2- 140Y  $.17  ,  3— 141W  .27  I^HIY 

3—  140?iW  .21  4  — 141\\  .33  12—141 

6—144)  .28  5—141  .24  3- -142 

10— 140W  .54  I  5— 141*4W  .41  2—150 

10— 140HW  .54  I  7— 141»4W  .54  160 

3— I4IA4W  .27  8— I4P4W  .44 _ 


Oynatnotor  DM  S.IA 


Chokes:  30  Hy.  80MA  $1.29:  6HY.  80  MA  ^ 

Power  Tap  Switch -DHMITK  (ir3l2  S  Tapa) 
shortinx  2.5A  1541  V.  A.C . 


TIME  DELAY  RELAY 

Raytheon  CPX  24166 
I  Min.  belay.  IIS  V..  60  Cycle 
2^:  .vrt'ond  recyrlmg  time  spring  return 
MicruHwlU’h  contaet.  lOA  •  Hold.-*  ON 
lont  ax  piiwer  is  applieil  •  Fullv  Caved 
ONLY  . $6. 


Timer — Imiudrial  Timer  C 
continuouv  11-5  V.  A.  C. 
vocket  . 


p.  15  min.  on  15  min.  ott 
^ully  raved  Plugs  Into  nrt.il 


SILVER  MICAS 


BC  221  FREQUENCY  METER 


Mike  Connector  .\mphenol  80-Kl  Intert-hangeable  with 
.\mphenol  H»i-M  rad  ptateil . 25e 


AN  CONNECTORS 
IMMEDIATE  SERVICE 
PHONE!  WIRE!  WRITE!  YOUR  NEEDS 


2J1G1  SELSYNS  ^ 

400  CYCLE  BRAND  NEW 


PULSE  TRANSFORMERS 

irTAH— 9262  9278  9280  9340 

WK8TKRN  ELTX'TUH'-  1)166173  1)161310 

K8861N).  K8956.5.  K89h00,  KS9863,  KS13I61 

OKNKRAL  SXFXTRIC— 80  0*5 

JEFFKRSON  EUXTRIC— C-12A-1318 

DINION  COIL— TR  1048  Tin049 

elso  S52-7250-2A:  352  7251-2A:  T-1229621-60 


Arch  Sf.  Cor.  Croskey  Phila.  3,  Pa.  Telephone  Rittenhouse  6-4927 
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SEARCHLIGHT  SECTION 


ELECTRONICRAFT 

INC. 

27  MILBURN  ST.  BRONXVILLE  8,  N.  Y. 

PHONE:  BRONXVILLE  2-0044 


400  CYCLE  TRANSFORMERS 

AUTO.  «00  CT.  O.K.  CM.  Na  800184. 

KVA  .M58-.5aOP  VolU  440/845/800/llf 

New  . W.86 

riLAIIENT-400/1600  CPS.  Input— O/TS/80/85/105 
/U5/115V.  Output— 8V3A/5V3A/5V8A/8.3V  O.SA. 

.\a  7J4WIO— New  . $3.8# 

PLATE  WECO  K8  85M  800  <7.  1*ri:  115V.  Sw; 
1SM-0<1350  M  .057A  <8700  V.  ToUl).  Eleraut 

fthlded.  Wt.  8.3  Ibe.  New . $2.95 

PUte.  TUnrOMMii  AT468t8.  1658  VA  Prt:  185- 
180V.  500  C7.  1  Pit.  Sec:  5800V.  Ceoter  Upped. 

1  5KV.  msuUtloo.  Ur&nd  new  . M8.50 

PLATE  4  F!L.  WECO  K89555.  400  cy.  Prt:  115V. 
Sec.  81:  930-8-930.  Sec.  88:  Three  8.3V  wlnd- 

iiitt  . $4.85 

FILAMENT.  400/8400  cpe.  W>x:0  KS955S.  I*ri: 
115V.  Sec:  8.2V1.85A/6.35V1.5A  KleeetM  ebldcd. 

Wt.  0.5  Ib^  Njw.  ..  . $2.85 

PLATE  4  FIL.  400  8600  ey  I*ri:  0/80/115V.  Sec: 
8Isl800VDC  et  l.dMA.  See.  883408  VDC  M 
UOMA.  PIL  Secs:  6.4V4  SA/8.S5V0.8A  (Ine. 

15O0VI/5V8A/5V8A  . $4.85 

RETARD.  400  cy  WECO  K89598.  4  Reorr 
lOOMA  . $2.78 

HIGH  POT  TRANSFORMERS 

Hifh  Veltefe  Trans.  Westlnchouae  Prt:  115.  60  ey. 
Sec:  15.000  C.T..  60  MA.  Good  for  Hl-Po«  teet 
set  up.  C.  T.  ungrounded . $38. a8 

PULSE  TRANSFORMERS' 

PULSE  WECO  KS*9563  Supplies  voltage  peaks  of 
:i54K)  from  807  tuba  Teated  at  8000  l*ul<wo/8ee  and 
5000  peak.  Wdg  1*8-18  ohme.  Wdg.  l.$3T8 

ohms.  L  of  Wdg.  I.S3O8SH  at  100  cpa. . $7.50 

PULSE.  WEX'O  KS-161S10.  50  KC  to  41IC.  IV 

Dta.  z  IV  high.  120  to  8350  ohma.  New . $8.78 

Hifk  Reactance  Trans.  <S.E.  tvpe  Y-3588.5.— 60  ey.. 
Voltage  112(Mi  lS5.  Inductance  H  V.  Winding  135 
Henries.  Output:  Peak  Voltage  88  8KV.  Cat. 
8318065GI.  New . $88.50 

RAYTHEON  VOLTAGE  REGULATORS 

Adi.  input  tape  95-lSOV..  60  ey.  1  Ph.  Output: 
115V.  60  Watte.  H  of  1«  Reg.  Wt.  80  Iba.  6V  H 
s  8H*  L  a  4H*  W.  Overload  protected.  Sturdilv 
constructed.  Tropicalized.  Special  . $11.75 


MOTOR  GENERATORS 

2.5  KVA  Olehl  Elea.  C8.  180DC  to  180AC.  60  ej.. 
1  Ph..  Complete  with  Magnetic  Controller.  8  Field 
Kbeoe  and  full  set  spare  parta  Including  spare 

- * - * - -  ■::r*cr  NewTT82M.80 

115DC  to  ISOAC.  60 

..sw . $IM.eO 

_ _ _ _ _  TYPE  COU-8 

Unit  of  U.  H.  Navy  TCK-7  Tranamluer 
Motor:  8  II.P..  830  V.D.C..  10  arapa. 

Generator:  1800V.  D.C..  0.4  A.  500V.  D.C..  8.85A. 
115  V.  D  C..  I  SA.  18  V.  D  C..  8A.  3480  R.P.M. 
Saif  excited.  Brand  new  including  spare  erma- 
lure  . $365.80 


amiMuna  for  geoerMor  and  ototor. 
2  KVA  O’Keefe  and  Merritt. 
cy..  I  Ph.  Export  Oral  ‘  ‘ 

MOTOR  GENERATOR. 


60  cy..  1  Ph.  output:  115.  480  ey..  1  Ph..  1.8Kw 

and  86V  IK'  at  4  amps  New . $285.80 

Leland  Elec.  Ca.  PE806A.  input:  88DC  at  38  Amps 
Output:  HOV.  8U0  ey.  1  Ph..  485V A.  New.. $22.51 
6.E.  J8I89I72.  Input:  88DC.  Output:  116.  400  cy.. 

1  l*h.  1.5KVA.  New . $32.58 

e.E.  5A813I55IIA.  Model  818J.  Input:  88DC.  Out* 
put:  115.  400  ey..  1  ITl.  1.6KVA.  Regulated. 

New  . $88.58 

Heltzer*Cahet  M.G.  164.  Input:  440.  3  Ph..  60  cy.. 
Output:  70V.  146  cy.  3  Ph..  0.140KVA.  New  $67.58 
Elear.  32DC  te  IIOAC.  60  cy..  1  Ph.  at  8.4  Amps 


PrevMM  4  TypM  of  rrMWtstioa; 

(1)  PaMramk  (2)  Aaral 
O)  Osclllegraplilc  (4)  OtcllloKopIc 

1JM1.U.H1  for  UM  with  reclrin.  eQulpai.nt  AN/ 
ARK  7.  AN/ARR-5.  AN/APR-4.  8CB-587  or  ny 
receiver  %rttb  l.P.  of  455  kc.  6.Smc  or  SOtne. 

With  81  tubes  including  I*  scope  tube.  Converted 
for  operMioo  on  115  V.  60  cycle  source.* 

Uor't  Coil  IIMU.OO 

AN/APA-10  to  Pw  Tcrta  MuuAl . I2.7S 


DYNAMOTORS 

Navy  type  CAJ0*2II444.  Input:  105  to  ISODC.  Out¬ 
put:  either  86DC  at  80  ampa.  or  13DC  M  40  amps. 
Radio  filtered  and  complete  with  line  switch. 

New  . $81.50 

Type  FE94CM.  For  84'R*588.  Brand  new  In  over* 
•caa  caaea  .  $18.50 


AMPLIDYNES 

G.E.  5AM2IJi7.  Input:  87VDC.  Output:  60VDC. 
150  Wart*.  4600  RPM.  Type  MO-r*B.  New  $$4.58 
Edieea  5AM31NJI8A.  Input:  87VDC.  44  Amps. 

Output:  60VDC  at  8.8  Ampa..  &50 
VVar.^  New . $22.58 


TEST  EQUIPMENT 

TS-187/U  Lavoie  Freq.  >teter-.'^7S  to  785  M('. 
TS*47APR  Tnt  Oec.  40-500MC 
T8*487/U  Peak  to  I'eak  VT^^rt 
AN/ APR*  1  Receiflng  oeta 
R111A/APR-5A  Receiver— 1000  to  OOUO  MC. 
A5/APR-4  Tuning  UnlU  TN  17  (76-300  MC) 
AN/APR-4  Tuning  Units  TN-18  (  300*1000  MC) 
AN/APR-4  Tuning  Units  TN-19  <  950-8300  MC). 
Tir*58  Range  **A  '  Tuning  Units  (110-370  MC). 
AN/APA-IU  Panoramic  Adapters  llST/60  eyclee. 


AMPLIFIERS 

QE  Servo  type  8CV1C1  400  cycle 
Constant  Output  Line  RC*790<' 

Synchro  Ampufters  for  Radar 
Intercommunlcatlcii  type  BC-605 

ANTENNAS 

MK-168  Coast  Guard  83%  ft.  whine 
A8-8S  APT-8.  AT-38A/APr.  A8-&/AP8-1S 
.48-185/APR  for  APR-5A 
TDY  RADAR  JAMMER  HORNS 
PARABOLOIDS.  MAGNESIUM  DIRHE8  17%* 
dia. 

8rR-683-A  (part  of  RC-153-B  Antenna) 

CU  64/APT  Antenna  unit  50  ohm  unbal. 

to  160  haL 

POTENTIOMETERS 

W.E.  K8-1S138  Linear  Sawtooth 
W  E.  K8-8738  for  SCR547  Radar 
W.E.  K8-8801  Motor  Driven 


SMALL  D.C.  MOTORS 

G.E.  9BASOLJ2A.  Armature  87\'DC  at  8.8  Amps. 
Field  60  VDC  at  8.3A.  RPM  4000.  H.P.  0.5. 

New  . $27.80 

Oster  C-7*$.  27.90C.  1/SOHP.  S600RPM.  Shunt 

Wound.  New . $9.50 

Danare  Ca.  type  ELB6.  84VDC.  40*1  gear  ratio. 
For  type  B'4  intervalometw.  New . $8.50 


Rapoir  Forts  for  BC*34B  (H,  K,  L«  R  ooly) 

Also  BC  824  ModeU  F.  K..  Colls  for  anu.  r.f..  det.. 
oec..  l.F..  e.w.  oec..  ztal  filters,  4  gang  eond..  front 
panels,  dial  aseembUes.  voL  oonta.  etc.  Write  for 
oomplece  list  and  free  diagram. 

HIGH  QUALITY  CRYSTAL  UNITS 
Weatem  Elaetnc — type  CR-IA/AR  In  holders.  %* 
pin  macing.  Ideal  for  net  frequeney  operation. 
AvallaNe  In  quantitlee.  5910-6350-8370*6470-6518* 
661U*6678-6600*6940-7S7U>7S50-7380*7380-T480-7580 
-9780.  AU  fundamcnula  in  KC.  Good  multlpUere 
to  higbM  frvqueoelee  . $1.2$  eaek 


SYNCHROS 

Fard  tost.  Ca.  Synchro  Differential  Generator.  Mod. 
3  Type  58DG.  90/90V.  400  ey..  Ord.  Dr.  17S0$0. 

New  . $22.98 

Armar.  Synchro  DUfrrcoUal  Gmarator.  Typa  6DG. 

New  . $88.80 

Habart  Mft.  Ca.  Synchro  DUfereotlal  Synchro  Type 

XIX  nsv.  80  cy.  New . $8.M 


LINEAR  SAWTOOTH 
POTENTIOMETER 
w.t.  KS-1S12t 

Hm  cootlnuoui  rMlAAOce  irlatRiu  to  whloh  S4 
.Qlu  D.C.  U  fwl  to  two  fixed  upoliO*  oport.  Two 
rouiuw  bnuha.  IM-  eiwit  uke  off  Uneor  low- 
tooth  won  raUMO  ot  outpot.  Bropfi  Noor...ti.M 


RADAR 

Antenna-Traoa-Rcc.  Unit  ASG-1. 

Radar  Set  8Q  complete  with  sparee. 
kfodttlator  type  80-11. 

IhUae  Timers  CUZ-50AGD  (8D-5  Radan. 

Radar  Crystal  Units  98.35ke.  Raytheon. 

1N81R  Sylvanla  Dlodee 
Repeater  Ada^era  CRM -50  AFO 
HO  Series  Acceaaory  Control  Panels. 

SO  Series  Transmltter-Kecelier  unit. 

CARD  2S.LEK  Bearing  Control  Units  for  SO  Sartea 
AuzlUsry  Rectifier. 

RADAR  ANTENNAS 

Type  80«l  (lOCM)  sseembly  with  reflector,  wave¬ 
guide  noule.  drive  motor,  etc.  New  . $278.50 

Type  $0*3  (3  CM.)  Surface  Search  type  with  re¬ 
flector.  drive  motor,  etc.,  but  leea  plumbing.  New 

In  ort^nal  cases  . $189.50 

Type  80-13  (lOCM.)  Complete  sseemhlv  with  81' 
dish,  dipole,  drive  motor,  gearing,  etc.  New  $148.50 
Also  In  stock  —  spare  reflectors,  nonlee,  probes, 
right  angle  bends  tot  80-1  antennaa 


PARABOLOIDS 

Spun  klagneMum  dishes  1T%*  dia.  4*  deap.  Mount¬ 
ing  brackets  for  elevation  and  azimuth  eontrol  on 
rear.  1  %  x  1%*  opening  in  center  for  dipole.  Brand 
new.  per  pak  . $12.50 


SOUND  POWERED  CHEST  SETS 

U.  8.  Instmnieiit  Ca.  No.  A-860  Combination  bead- 
net  and  ebest  microphone.  Brand  new.  Including 

88  fL  of  rubber  covered  cable . $17.50  eash 

W.E.  Laharatery  Headsets— Type  818  B.  600  ohma 

St  1000  CP.8. 

Brand  new — I*rice  per  set . $6.50 


RECTIFIERS 

G.E.  No.  6  RC90FI6  for  54  cells  10  ampa. 

Mallory  APB-f8— In:  116/830/80/$.  Out:  1S/48T. 
65-130A. 

Turret  Trainer  Supply.  In:  880/68/8.  Out: 
S8V-1S0A. 

Complete  specs,  on  request. 


RELAYS 

Stnitberi  Dunn  IBXX189.  110  A.C - 

Advance  type  455C,  SPDT,  116  A.C . 

Leach  type  1154A.  SPOT.  115  A.C . 

Leach  type  1054.  B8N  80-88V  D.C . 

Clare  IMug-ln  base  No.  MFkfX  115  A.C. 

G.E.  Plug-In  base  Sensitive  K27i853 . 

Western  Bleciric  D-163781  Plug-in...... 

Guardian  Time  Delay  type  B-O-SPDT.. 
Uaydon  Time  DeUy  17717  llOT/88 . 


RotodI  Cofictrns  Not  S0«  FOB  Brwu* 
»  York.  All  Morchon^b*  GiMiront8«4. 
Frkos  Subloct  to  ClMno# 


HI-VOLT  CAPACITORS 

M  Mfi.  JOKV . JM.M 

.»5  Mfd..  15KV . Mrs# 

I  Mtd..  15KV . *44.50 

I  Mfd..  T..5KV . I  J.M 

I  Mfd.,  e.OKVA . 4  4. W 

58  KV  Cap^tors  also  available 
various  bIsm.  Write  for  UsL 


.  INDICATORS 

ID-84/ARN-8  . $12.58 

ID-I4/AFN-I  . $7.95 

ID.88/AFA.I8  Fanoramte 
Adapter  eooverted  for  80  cvcle 
operation— complete  with  tube* 
end  80  page  Tech.  Manual 

$245.00 
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NEWYORK’S  RADIO  TUBE  EXCHANGE 


fCTRW  Tlijj, 


TTRt  PmCA 

«J41 . 1M.M 

CftB.  .  !.»• 

ftBPl .  t.M 

.  4.M 

ftcn .  t.tt 

4Dtl .  27. M 

LJPI .  27.M 

>n. .  t*.M 

JP*......  27. M 

WR«Alt»..  2.M 

•CSl  .  2».M 

C«A  .  22. M 

C«J .  2«.9t 

TBPT  .  7.«f 

n>P« .  it.M 

|yAP4 .  tft.M 

I2B .  1.92 

till . 91 

NBI« . M 

POir .  2.92 


IN2I 

INtIA 

INtlB 

INtt 

|Nt2 

INU. 

IN9IA 

INI2B 

INa. 

tBt9. 

IBM. 

liH 

tea 

tC44. 


RXTt 

KK79 

loom 

ruioi 

tOlA. 


tl7C. 

lac. 

V^i 


Minimiiin  Order 


t74B  . 

204TB. 

204TL. 


ATTENTION  OIL  COMPANY  ENGINEERS  SHIP  SUPPLIERS  USERS  OF  SHORAN  WE 
HAVE  FOR  IMMEDIATE  DELIVERY  TESTED  AND  GUARANTEED  PERFECT,  NEW 

4C28  SPECIAL  PRICE  $35.00 


MICROWAVE  TEST  EQUIPMENT 
TS148/UP 

I  SPECTRUM  ANALYZER 


type  X  Spectrum  Analyzer,  8430- 

Megacycles. 

Will  Frequency  and  Operation  various  X  Band 

as  Radar  Magnetrons,  TR  Boses, 

also  measure  pulse  c-w  spectrum 

Q  of  cavities.  Will  also  check  frequency 

generators  the  X  bond.  Can  also  be  used  as  frequency 
Signal  Generator  etc.  Available  new 
case. 

Also  available  new  production  TS239A  Synchroscope 
<t"<l  TS147/UP  X  Band  Signal  Generator. 

Other  test  equipment^  used  becked  out,  surplus. 

E  K  Bond  Spectrum  Analyzer  TS36/AP  X  Bond  Power  Meter  TS2S1  Range  Calibrotor  APN9 

P  Frequency  and  power  meter  S  Bond  TS47/APR  40-400  MC  Signal  Generator  TS270  S  Bond  Echo  Bos 

P  Phantom  Torget  S  Band  TS69/AP  Frequency  Meter  400-1000  MC  TSI47  X  Band  Signal  Generator 

PN  Altimeter  Test  Set  TS100  Scope  TS239A  Synchroscope 

P  VSWR  Test  Set  for  X  Bond  TS102A/AP  Ronge  Colibrotor 

P  X  Bond  Signal  Generator  TSI08  Power  Lood  SURPLUS  EQUIPMENT 

P  Flux  Meter  TSI10/AP  S  Bond  Echo  Bos  APAIO  Oscilloscope  and  panoramic  receiver 

P  Altimeter  Test  Set  rSI2S/AP  X  Bond  Power  Meter  APA38  Panoramic  Receiver 

P  X  Band  Power  and  Frequency  Meter  TS126/AP  Synchroscope  APS  3  ond  APS  4  Radar 

P  Western  El.  Synchroscope  TSI74/AP  Signol  Generator  APRSA  Microwo.e  Receiver 

AP  Western  El.  Synchroscope  TSI7S  Signal  Generator  APT2  Rodor  Jomming  Transmitter 

X  Band  Signal  Generotor  TS226  Power  Meter  APTS  Rodor  lomming  Transmitter 


YOU  CAN  REACH  US  ON  TWX  NY1-3235 


MINIMUM  ORDER 
2S  Dollars 


Cohles: 

TELSERSUP 


Large  quontities  of  quartz  crystals  mounted  and 
unmounted. 

Crystal  Holders:  FT243,  FT171B  others. 

Quartz  Crystal  Comporators. 

North  American  Phillips  Fluoroscopes  Type  80. 
Large  quantity  of  Polystyrene  beaded  coaxial 
Coble. 


SPECIAL 

Wi4«  Bond  $  Bond  Stanot  Gonorotor 
2700/3400MC  Uttn«  2K41  or  PD  B3«$ 
Klystron,  Inttrnol  Covity  Attonuotor, 
Procition  Indlviduolty  coNbrotod  Fro* 
Qvtncy  moofurin^  Covity.  CW  or  Puho 
Modvlotod,  txttrnolly  or  Intomolly. 


tJ5  lIKtTV  STREtt  NiW  YORK  4.  N  V, 
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METERS 


SYNCHROS 


BLOWER 


Type  13016*1-A.  complete  with  tubee 


»n/«o 


SEARCHLIGHT  SECTION 


PE  218  LELAND  ELECTRIC 

Ontpnt:  IIS  VAC;  Slncle  Phaee;  PP  *0; 
380/t0»  cycle  1500  VA.  Input:  iS-il  VDC: 
i:  amiie:  8000  RPM:  Exc.  Volta  87.5. 
RR.\>'D  NRW  . t3».M  e«. 

MG  153  HOLTZER-CABOT 

lapiit:  S4  V.  DC.  S2  amp».  Oatpat)  IIS 
volt* — 400  cycle*.  3-pha*e.  760  VA.  and  21 
Volt — 400  cycle.  260  VA.  Voltage  and  fre¬ 
quency  regulated  . $95.t0  M. 

PIONEER  12130-3-B 

Oatpat:  132.5  VAC;  1.16  amps.  400  cycle 
single  phase.  141  VA.  Input:  30-30  VDC. 
18-12  amps.  Voltage  and  frequency  regu¬ 
lated  . $M.50  e*. 


INVERTERS 


10563  LELAND  ELECTRIC 

Output:  116  VAC;  400  cycle;  3-phase; 
116  VA;  75  PF.  Input:  28.6  VDC;  12 
amp . $A0.00  en. 


MG  165  HOLTZER-CABOT 

2000  VA;  27.6  Volt;  100  amps.  OUTPUT; 
116  volt;  400  cycle;  3  phase.  80*V 
PF . 

12116.2-A  PIONEER 

Output:  116  V'AC;  400  eye;  single  phase; 
46  amp  Input:  24  VDC  5  amp.  $90.00  en. 

10285  LELAND  ELECTRIC 

Oatpat:  116  Volts  AC.  760  V  A..  3  phase. 
400  cycle.  .00  PF.  and  24  volts.  60  ampa. 
single  phase.  400  cycle.  .40  PF.  Input: 
r7.S  VEK*.  40  amps.  com.  duty.  4ono  HUM. 
Voltage  and  Fre^iuency  regulated  .$195.0$ 

94-32270-A  LELAND  ELECTRIC 

OITPIT:  116  V.ilts.  190  V.A..  Single 
Phase  400  eye.;  .90  PF.  Jind  24  Volts,  40 
V.A..  400  eye.,  .40  PF.  INPUT:  27.6  Volt* 
DC.  18  amps:  Coni.  Duty,  \oltage  and 
fre(|uen<-y  regulated  . .  $95  00 


5  RPM  GEAR  HEAD  MOTOR 


6ffg.  RAE..  Type  7619.  116 
Volts  AD.  DC.  Fractional 
HP.  Overall  dimension : 

6H* . $12.95  on. 

Ijots  of  10 . $11.95  eu. 


AMMRTKR:  DC;  2*  100-100.  complete 

with  external  shunt  . $5.95  eu. 

AC  Volt.  Westinghouse,  Type  NA-36-— 3- 
Inch  round.  F.S.-IO  MA . $6-95  eu. 

ELAPSRD  TIME  METRR.  Aere  Instru¬ 
ment  Co. — Model  1001.  Records  operating 
time  of  AC  electrical  and  electronic  equip¬ 
ment.  Registers  up  to  9.999.9  hours  In 
1/lOth  hour  Increment  .  .  .  then  automati¬ 
cally  reaeta.  Diameter  3H‘'  with  glass  cov¬ 
ered  face.  120  VAC:  40  cycle.  NEW  $14.95 

MICROPOSITIONER 

Rnrber  Colman  AYI.Z  ttSS-l  Polniixed  D.C. 
Relay:  Double  Coil  Differential  sensitive; 
Alnico  P.  M.  Polarised  field.  24V  contacts; 
.6  ampa;  28  V.  Used  for  remote  positioning, 
synchronising,  control,  etc . $12JM  e«. 


rWVCWm  BLACK  *  DECKER 

aAS9A  MOTOR  AN  94-22169- 

A:  Volts  24:  1  amp. 
series  wound:  12.000 
RPM:  1/76  H  P.:  Cont. 
duty;  overall  sise  S-H"  x  3*  dia. .  .$9.95  en. 


IF  Special  Repeater  (116V-400  Cycle) 

$15.0$  ea. 

2J1FS  Generator  (USV-tOO  eye.).  $10.00  en. 
5('T  Control  Transformer;  90-60  Volt;  40 

Cyc . $50.00  ea. 

5F  Motor  (116/90  volt— 40  cyc.).  $00.00  ea. 
5G  Oeaemtor  (115/90  volt— ^0  cyc.) 

$.50.00  ea. 

58DO  Differential  Generator  (90^90  volts 

—400  cyc.)  . $30.00  ea. 

TRANSMITTER.  BENDIX  C-7$24g:  116 

Volt.  60  (  yrle . $25.00  ea. 

REPEATER.  BRNDIX  C-7S410:  116  Volt. 

40  ('ycle  . $37.50  ea. 

REPEATER.  AC  synchronous  116  V..  40 
cycle.  C-7B843  . $15.00  ea. 

70  Synchro  Generator  (116/90  volt;  CO 

cycle)  . . $75.00 

$G  Synchro  Generator  (116/90  volt:  40 


volt;  40  cycle)  . $$0.00 

IDG  Synchro  Differential  Generator  (90  oo 

volt .  40  cycles) . $50.$0 

ICT  Control  Transformer  (90/66  volt, 

tycle) .  $50.00 

IF  Synchro  Motor  (116  volt;  10  cycle)  $50.0$ 


SYNCHRONOUS 

SELSYNS 

110  volt.  40  cycle, 
brass  cased,  approx. 
4*  dia.  X  O'*  long. 
Mfg.  by  Diehl  and 
Bend  lx. 

QnantIHes  .Available. 

REPEATERS  . 

TRANSMITTERS  ... 


G.  E.  ALTERNATOR 
208  VolH.  400  Cyelo,  3  Phose  Mod. 
2CM9781 

SS.S  Amps..  PP  .7S.  Spoed  $000  KW  IS. 
Cent.  Duty.  Limitod  Quantity  $320.00 

SERVO  MOTOR  10047-2-A;  2  Phase; 
400  Cycle;  with  40-1  Reduction  Gear 
$10.00  ea. 

PIONEER  TORQUE  UNITS 

TYPE  12$4M-3-A:  Contain  CK6  Motor  cou- 
pled  to  output  shaft  through  126:1  gear  re¬ 
duction  train.  Output  shaft  coupled  to  auto- 
syn.  follow-up  <AT43).  Ratio  of  output 
shaft  to  follow-up  Autusyn  is  16:1  $70.00  eu. 
TYPE  1260$-1-A:  Same  as  12404-3.A  ex¬ 
cept  it  has  a  30:1  ratio  between  output  ehaft 

and  foUow-up  Autosyn .  $70.00  en. 

TYPE  12602-1-.%:  Same  as  12404-1-A  ex¬ 
cept  it  haa  base  mounting  type  cover  for 
motor  and  gear  train . $70.00  ca. 

400  CYCLE  MOTORS 

AIRESKARCIi;  115V:  40  rP8:  singl. 

phase;  6600  Hi*M;  1.4  amp;  Tor(|ue  4.6  in. 

oz  :  HP  03 . $10.00  ea. 

F..%8TERN  AfK  DEVICEH  TYPE  J.M6B: 
200  VAC.  1  amp;  3  phase:  400  <v''l«>e. 

4000  RPM  . $12.5$  ea. 

E.ASTERN  AIR  DEVICES.  TYPE  JSIB: 
116  V.  400-1200  Cycle.  Single  Phase 

$I2J)0  ea. 

AIRE8RARCII:  AC  Induction.  200  V;  3 
Phase,  400  Cycle.  3  H.P.;  ll.OOO  RPM;  8 

amps  . $79.5$  eu. 

AIRKHEAKCH:  AC  Induction.  200  V;  3 
Phase.  400  Cycle.  .12  H.P..  4600  RPM;  1.5 

«mp*  .  $25.0$ 

Eleetrle  Motor:  PNT— 1400 — A1 — lA  Serial 
No.  207.  208  V..  400  cyclea,  3  phase.  Kearfott 
Co..  Inc . $17.50  ea. 

BLOWER  ASSEMBLY 

116  Volt.  400  Cycle.  Westlnghouse  Type 
FL.  17CFM,  complete  with  capacitor 

New  . $12.5$  ea 


—  _  Eastern  Air  Devices. 

Type  J21B:  115  volt; 
400-1200  cycle;  single 
phase;  variable  fre- 
quency:^eonttnaous 

blower;  approx.  22  eu. 
fc./mln . $15.00 

PIONEER  AUTOSYNS 

AT-l . 34  Volt— 400  Cycle $0.95 

AT-6 . 24  Volt— 400  Cycle  ..  ..  $7.95 

AY27D .  $25.50 

AY4— 24  Volt— 400  cyc .  $4.95  ea. 

AY30D— 24  Volt— 400  cyc  . $25.6$  ea. 

AY14D . $11.0$ 

AY34  .  . $20.0$ 

AY20 — 24  Volt— 400-cye . $ltJ)$  ea. 

MOTOR  GENERATORS 

O.E.  Model  5LY77AB1.  Input:  116  volts 
D.C.:  m  H.P.  motor;  13  amp;  3400  RPM; 
shunt  contact  regulated.  .>utput:  118  Vol's 
A.C.  40  cycles;  KVA  .04;  shunt  self  ex¬ 
cited  . $129.00  ea. 

MG-ISS.  Input:  70  Volts  DC.  6.4  amps..  1/3 
H  P.  3500  RPM.  Output:  60  Volta  AC,  2.4 
ampa.  176  cyclsa  3  phase.  .236  K5'A. 


POWER  RHEOSTATS 


^  A  ^  Standard  Brands;  6  Ohms; 
^JljB  100  Watt;  4.48  ampa  100 
Ohma;  100  Watt;  1.0  amp. 

Sosed,  Brand  New  with 
Ml  Knob  $2.S0  eoch  —  or  — 

y  $25.00  per  Doi. 

SMALL  DC  MOTORS 

(Approx,  size .  .  .4*  long  x  1 **  dial.) 
Cieneral  Electric  Type  6AB10AJ37;  27  volta 
DC.  6  ampa.  8  os  inches  tortiue;  260  RF*M: 
shunt  wound.  4  leads;  reversible.  $12.5$  ea. 
General  Klectric.  Mod.  6BA10FJ33;  12  us. 
inches  torque,  12  V  DC,  64  RPM.  1  o*  smp. 

$15.$$  ea. 

General  Electric-Type  6BA10A.I62C.  27 

volts.  DC;  .5  ampa  8  oa  Inches  torque; 
146  RPM.  shunt  wound;  4  leads  revernthle 
$12,5$  ca. 

General  Electric  Type  6BA10AJ18D.  (27 

volts  DC;  I  oa.  foot  110  r.p.m.-  07 

amp . .$lt.$8 

ALNICO  FIELD  MOTORS 

I  (Approx,  else  overall)  .  •  . 

S%*  X  1^”  diameter) 
Delco-Type  6im;9:.30:  27.6 

volts;  DC;  146RPM 

$16.95  ea. 

PM  Motor.  Delco  Type  2;5$$9379:  27.1  volt; 
DC  Alnico  Field;  lu.OOO  r.p.m.;  dimensions 
1*  X  1*  X  2*  long;  shaft  extenaiun  diam¬ 
eter  0  126*  . .$12.5$ 

PM  Motor.  Diehl  Mfg.  AS.  FD$-2t:  37.6  volt; 
DC  Alnico  Field;  10.000  r.p.m.;  dimensions 
1*  X  1*  X  2”  long,  shaft  extension  H**.  diam¬ 
eter  0.125*  . $12.5$ 

AC  CONTROL  MOTOR 

Diehl  Mfg.  Co..  FPB-25-7.  20  Volta  2  ph 

1400  RPM.  .86  amps . $15.$$ 

Diehl  Mfg.  Co..  FPE-2S-1t:  76  to  115  volta; 

II  ampa  40  cycle.  2  phase  2  pole.  Low  In¬ 
ertia  motor.  6  watte  output .  $25.0$ 

SENSITIVE  ALTIMETERS 

Pioneer  Sensitive  altimeters, 
0-36.000  ft.  range  .  .  .  call- 
SAHkh  brated  in  lOO’a  of  feet.  Baro- 
metric  setting  adjustment.  No 
^9  hook-up  required  .  $12.95  eu. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER 


SINE-COSINE  GENERATORS 

(Reeoivcrs) 

IMehl  Type  FJE4.3-9  (Single  Phase  Rotor). 
Two  stator  windings  95*  apart,  provides 
two  outputs  equal  to  the  sine  and  cosine  of 
the  angular  rotor  diaplacement.  Inixii  volt¬ 
age  116  volta.  400  cyole . $25.$$  ea. 

Diehl  Type  FPR-43-i  same  as  F.1E-4S-9 
except  It  auppllea  maximum  stator  voltage 
of  230  volta  with  116  volts  a>>*>ll»‘d  to 

rotor  .  . $25.$$  ea. 

Anna  Resolver  Type  213644:  equal  in  sise 
to  size  6  synchro;  66-40  cycle;  single  phase 
primary,  2  phase  secondary . $7i.5$ 

SYNCHRONOUS  MOTOR 

Realaad  Electric;  3  phase;  220/440  volt, 
l/3rd  HP;  40  cycle;  1800  r.p.m.;  frame 
#203;  cont.  duty;  40*  C  rise.  Star  con¬ 
nected;  ball  bearing,  mounted  In  1  HP 

frams  . $49.5$ 


Immedierte  Delivery 
ILL  EQUIPMENT  FULLY  GUARANTEED 

All  prices  net  FOB  Pasadena,  Calif. 


0!  H  cJa/e6  ^Cyfn^LO/i^ 
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SEARCHLIGHT  SECTION 


A  LEAVING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT 


A.  C. 

SYNCHRONOUS 

MOTORS 

110  Vt  60  Cycle 

HAYDON  TYPE  1600,  1/240  RPM 
HAYDON  TYPE  1600,  1/60  RPM 
HAYDON  TYPE  1600,  4/S  RPM 
HAYDON  TYPE  1600,  1  RPM 
HAYDON  TYPE  1600,  1  1/5  RPM 
TELECHRON  TYPE  B3,  2  RPM 
TELECHRON  TYPE  BC,  60  RPM 
HOLTZER  CABOT,  TYPE  RBC  2S0S,  2  RPM, 
60  oz.  1  In.  torque. 

SERVO  MOTORS 

PIONEER  TYPE  CK1,  2  0  400  CYCLE 


D.  C.  MOTORS 

BODINE  NFHG-12,  27  VTS.,  governor  con¬ 
trolled,  constant  speed  3600  RPM,  1/30 
H.P. 

DELCO  TYP  506S750,  27  VTS.,  160  RPM, 
built  In  broke. 

DUMORE,  TYPE  EIY2PB,  24  VTS.,  S  AMP., 
.05  H.P..  200  RPM. 

GENERAL  ELECTRIC,  TYPE  5BA10AJ1BD, 
27  VTS.,  110  RPM,  1  oz.  1  ft.  torque. 

GENERAL  ELECTRIC,  TYPE  SBA10AJ37C, 
27  VTS.,  250  RPM,  B  oz.,  1  in.  torque. 

BARBER  COLMAN  ACTUATOR  TYPE  AYLC 
S091,  27  VTS.,  .7  amp.,  1  RPM,  500  in. 
lbs.  torque. 

WHITE  ROGER  ACTUATOR  TYPE  6905,  12 
VT.,  1.3  omp.,  n/z  RPM,  75  in.  lbs. 
torqsM. 

AMPLIDYNE  AND  MOTOR 

AMPLIDYNE,  GEN,  ELEC.  5AM31NJ1BA  in- 
put  27  vtt.p  of  44  omp.  output  60  vts.  at 
8.0  amp.p  530  watts. 

MOTOR.  GEN.  ELEC.  5BA50LI22.  armature 
60  vts.  ot  8.3  omp..  field  27  vts.  ot  2.9 
omp.  Vs  H.P.p  4000  RPM. 


PIONEER  AUTOSYNS 
400  CYCLE 

TYPE  AYl,  AYS,  AY14G.  AY14D.  AY20, 
AY27D.  AY38D.  AY54D. 

PIONEER  AUTOSYN  POSITION. 
INDICATORS  &  TRANSMITTERS. 

TYPE  5907>17p  single.  Ind.  dial  groduoted 
0  to  360‘'.  26  vts..  400  cycle. 

TYPE  6007-39.  duol  Ind..  dial  graduated 
0  to  360°,  26  vts..  400  cycle. 

TYPE  4550-2-A.  Tronsmitter,  2:1  gear  ratio 
26  vts..  400  cycle. 


INVERTERS 

WINCHARGER  CORP.  PU  16/AP,  MG750, 
input  24  vts.  60  amps,  outputs  115  vts., 
400  cycle.  6.5  amp..  1  phase. 

HOLTZER  CABOT,  TYPE  149F,  input  24  vts. 
at  36  amps.,  output  26  vts.  ot  250  V.A. 
and  115  vts.  at  500  V.A.,  both  400  cycle. 
1  phose. 

PIONEER  TYPE  12117.  input  12  vts..  output 
26  vts.  at  6  V.A..  400  cycle. 

PIONEER  TYPE  12117.  input  24  vts..  output 
26  vts.  at  6  V.A.,  400  cycle. 

WINCHARGER  CORP.,  PU/7,  MG2500  in¬ 
put  24  vts.  ot  160  omp.,  output  115  vts. 
at  21.6  omp.,  400  cycle.  1  phose. 

GENERAL  ELECTRIC,  TYPE  SD21NJ3A.  in¬ 
put  24  vts.  ot  35  omps.,  output  115  vts. 
at  485  V.A.,  400  cycle,  1  phose. 

LELAND,  PE  218,  input  24  vts.  at  90  amps, 
output  115  vts.  at  1.5  K.V.A.,  400  cycle, 
1  phose. 

LELAND.  TYPE  D.A.  input  28  vH.,  at  12 
omp.  output  115  vts.  at  115  V.A.,  400 
cycle,  3  phose. 


ENGINE  HOUR  METER 

JOHN  W.  HOBBS,  MODEL  MI-277  records 
time  up  to  1000  hours,  ond  repeots, 
operates  from  20  to  30  volts. 


VOLTAGE  REGULATOR 

LELAND  ELEC.  CO.  TYPE  B,  CARBON  PILE. 
Input  21  to  30  volts  D.C.  reguloted  out¬ 
put  18.25  vts.  ot  5  amp. 

WESTERN  ELEC.  TYPE  BC937B,  input  110 
to  120  volts  400  cycle.  Output  voriation 
0  to  7.2  ohms  at  5  to  2.75  omps. 

WESTERN  ELEC.  TRANSTAT,  input  115  vts., 
400  cycle  output  odjustoble  from  92  to 
115  vts.,  rating  .5  K.V.A. 

AMERICAN  TRANS.  CO.,  Transtat  input 
115  vts.,  400  cycle  output  75  to  120  vts. 
or  0  to  45  volts,  roting  .72  K.V,A. 


SYNCHROS 

1  F  SPECIAL  REPEATER  115  vt.  400  cycle. 
2J1F1  GENERATOR,  115  vt.  400  cycle. 
2J1F3  GENERATOR,  115  vt.  400  cycle. 
2J1G1  CONTROL  TRANSFORMER  57.5  vt. 
400  cycle. 

2J1H1  DIFFERENTIAL  GEN.  57.5/57.5  vt. 
400  cycle. 

5G  GENERATOR.  115  vt.  60  cycle. 

5DG  DIFFERENTIAL  GEN.  90/90  vH.  60 
cycle. 

5HCT  CONTROL  TRAN.  90/55  vH.  60  cycle. 
5CT  CONTROL  TRAN.  90/55  vts.  60  cycle. 
SSDG  DIFFERENTIAL  GEN.  90/90  vH.  400 
cycle. 


ALL  PRICES 
F.  O.  B. 
GREAT  NECK 
N.  Y. 


TACHOMETER  GENERATOR 
&  INDICATOR 

GENiRAL  ELECTRIC,  GEN.  TYPE  AN553I-1, 
Pod  mounting  3  phose  voriable  frequency 
output. 

GENERAL  ELECTRIC,  GEN.  TYPE  AN5531-2, 
Screw  mounting  3  phose  vorioble  fre¬ 
quency  output. 

GENERAL  ELECTRIC,  IND.  8DJ13AAA, 
works  in  conjunction  with  obove  genero- 
tors,  ronoe  0  to  3500  RPM. 


D.  C.  ALNICO  FIELD  MOTOR 

DIEHL  TYPE  FD6-23,  27  vts.  10,000  RPM. 
DELCO  TYPE  5072400,  27  vts.  10,000  RPM. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 

8TJ9-PAB  TRANSMITTER  24  VTS. 
8TJ11-  INDICATOR,  diol  0  to  360°, 


RECTIFIER  POWER  SUPPLY 

HAMMETT  ELECTRIC  MFG.  CO.  MODEL 
SPS-130.  Input  voltoge  208  or  230  volts, 
60  cycle.  3  phose,  21  omps.  Output  28 
volts  ot  130  amps,  continuous  duty.  8 
point  tap  switch,  voltmeter  ommeter, 
thermo  reset  all  on  front  ponel. 


MISCELLANEOUS 

PIONEIR  MAGNETIC  AMPLIFIER  ASSEM¬ 
BLY  Saturable  reactor  type,  designed  to 
supply  vorioble  voltoge  to  o  servo  motor 
such  os  CK1,  CK2,  CKS  or  10047. 

SPERRY  AS  CONTROL  UNIT,  port  No. 
644836. 

SPERRY  AS  AZIMUTH  FOLLOW-UP  AM¬ 
PLIFIER,  port  No.  6S6030. 

SPERRY  AS  DIRECTIONAL  GYRO,  port  No 
6S6029,  115  vt.  400  cycle,  3  phose. 

SPERRY  AS  PILOT  DIRECTION  INDICATOR, 
port  No.  645262  contoins  AY  20. 

ALLEN  CALCULATOR,  TYPE  Cl,  TURN  t 
BANK  IND.,  port  No.  21500,  2B  vts.  D.  C. 

TYPE  Cl,  AUTO  PILOT  FORMATION  STICK, 
port  No.  G10S0A3. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER, 
type  12076-1-A,  115  vt.  400  cycle. 


363  GREAT  NECK  ROAD.  GREAT  NECK.  N.  Y. 
Telephone  GReat  Neck  4-1147 
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HOLTZER  CABOT  MG  SETS 

T¥PB  MO-tSl.  Input  S2  volt*  DC  at  8.& 
ampa.  3430  rpm.  Output  110  volta  at  1.0 
ampa.  400  cy.  Single  phaae.  100  watta. 
Htork  r  HA-5M.  Price  $M.50  each. 

T\'PE  MO>tl8.  Input  lU  volta  DC  at  2.3 
ampa  Output  110  volta  400  cy.  Sinaia 
phaaa.  100  watta.  Stock  H  SA.5«7.  F^ce 
Sllk.M  ea. 


Aircraft  Generator 
Eclipse  NEA-3 

Output  115  V'AC:  10.4 
ampa  800  cyclaa  at 
3400  rpm.  Alao  80 
VDC  at  8  ampa. 
Stock  irSA-808.  P^a 
$39.50  oaek. 


DIEHL  DC  MOTOR 

Type  Fl)K-$S-3.  24v  H 
9.5  Ampa  1/8  bp.  835(t 
rum.  Com.  duty.  Motor 
4^*  dlam.  X  8*  Le 
with  1*  abaft  ext.  x 
4k  **  dla.  front  mtx 
flance  4^*  8q. 

Str>ek  £SA-354.  Price 
$19.50  ea. 


Radio  Compass  Indicator 
I-K2F.  Compaaa  Indicator. 
a>360”-5  in.  dial.  28  ▼.  406  cy. 
M-12  V.  80  cy.  Ideal  poaltion 
indicator.  Stock  3rSA«284. 

Price  $6.50  each 


BLOWER  ASSEMBLY 


Alrrrmrt  Tnmt  Malur— 41.11.  SBASOI  JtZ. 
H  Amplldim*  controlled  motor.  Anna, 
lure  Toltace  <0  mni.  Field  *7  ».  Max.  arm 
current  8.3  ampi.  Field  2.9  ampn.  It 
minute  ratine.  Stork  «SA-34(. 

49tiantlt3'  piieee  on  reqaost. 


WESTINGHOUSE 


FL  BLOWER 


JA1  MOTOR  (D-C) 

I  Electric 


AUTOSYN  MOTOR 

BendU- Marine  851 

83  V.  80  cycle  excitation.  Uae 
aa  either  generator  or  re* 
jV  peater  Stock  jrSA-158. 

^  PriE-e  $34.50  each. 


— .  8parlalty»  \ 

hp.  24  V.  D-C.  (Wine 
flap  motor.)  Stock  #SA- 
325.  Price  $19.50  ea. 


.  V.  400  cy.  17  c.f.m. 
-hidea  capacitor. 
X  k  rSA*144.  Price 
$14.50  ca. 


OSTER  PM  MOTOR 

Field 

37.5  V.  d-c.  t'an  alao  )>e  uaed  aa  rate  gen¬ 
erator.  #SA.28l.  Sa.TSench 


KOLLSMAN  SERVO  MOTOR 

Type  778-08.  115  v.  400  cy..  3  pbaae.  5800 
rpm.  Drac  Cup  type.  10  Tooth  98  P.I* 
Khaft.  Stall  torque  0.5  in/ox.  Stock  «;9A- 
358.  Price  889.50  earh. 


KOLLSMAN  TELETORQUE 

Kollaman  Type  408  aelf 
aynchronoua  unita  (Syn* 
^^^^■^Pchro)  115  Volt  80  cycle 
excitation  Use  aa  either 
generator  or  repeater 
Slock  srSA-7». 

Prices  on  re<iaeiit. 


DIEHL  PM  MOTOR 

8-Sl-l.  27.5  V.  D.C.  10.000  rpm. 

Dual  Shaft,  .'^haft 
H”  ea.  end. 
IMam.  0.130,  Motor  1* 
■■H  Sq.  X  2*  Lk.  Stock 
rSA- 355.  Price  $18^25 
each. 


SELSYN  SPECIALS 


Generol  Electric 
2J1F1  6  2JU3 

11.'.  V  400  cycle 
SeUyii  «iencratt»i 
lairKe  quantity. 
Prices  on  re«|ue«»t 


115  VOLT  D-C  MOTOR 


O.B.  Type  8D.  1/20  hp. 
4  lead  shunt.  Reversible. 
Double  shaft  extensions. 
Speed  1785  rpm.  letrge 
Qoantlty. 

Special  $19.59  each 


400  CYCLE  2  HP.  ACTUATORS 

AIRESKARCH — Linear  Actuator  —  Dwg. 
79178.  Frame  28-39.  700  volt  3  phaee  400 
<  ycle  motor  with  thermal  protection.  2 
hp.  8  ampa.  11.000  rpm.  Duty  1-20.  Stat. 
3100.  Tens.  1800;  Comp.  1800.  Stock  2;8A- 
M)8. 

Tortiue  .\cfuator 

Dwg  29180.  Driven  by  aaine  motor  aa 
above.  Stock  2;SA-509. 

PKIf’F>  t»  KKIIt'FST 


INVERTERS 


Wlnchargrrl*!.'-*  Ap 

Input  28  Vfb'  at  160 
lamps.  Output  115  v. 
400  cy  1  at  3500 
VA.  VoltaK**  and  fre- 
q  u  e  n  c  y.  regulated. 
I  Com.  duty.  Stock 
SfSA-184. 

Price  $II9..10  each. 


LEAR  POSITIONING  MOTOR 

.MfNlel  1&6A.  115  watt 
^  ■  JL:a  24  v.  DC  motor.  10,009 

^  rpm.  Int.  duty.  Re* 

KHIkx  wR  veraible.  Dual  rt.  angle 

output  shaft.  Release 
clutch.  7:1  reduction 
to  output.  250:1  re- 
duction  to  limit 
switches  S|4*ck  S8A' 

Ffice**  on  reqneet 


(S.R.  .tAS131N43 

<PR-1IK)  Input 
28  V'D«'  at  100 

ampa.  <  >utput  115 
v.  400  cy.  1  at 
1500  V.\.  I»F  O.H 
W.E.  Spec.  Ka- 
5801L1  Stock 
rSA-2M8  Price 
$39.50  each 


OSTER  MOTOR 

-  ^  John  Oater  Type  B- 

9-1  motor  with  dual 
gear  re- 
duction.  Cam  oper- 
ated  linear  motion 
translation.  Motor 
^  27.5  v.  DC  at  0.7 

Ampa  5800  rpm.  Slock  2tSA-335.  Prlee 
$9.75  feM*h,  _ _ 


AC  Motor  Special 
SMlern  Air  Devicee  tl-SS 
Hi  V.  400  cy.  3  phaee  ayn- 
ebrOBOua  8000  RPM.  Stock 

#8A.|». 

Pric9  $19.50  each 


PE-318F  Invert- 

era  Kuiwt'H  Elec¬ 
tric  and  Iceland. 
Input  2H  VDC  at 
92  amii.  r>uTpui 
115  v.  400  cycles 
at  1500  VA.  PF 
0.9.  Stock  ffSA- 
n2A. 

Price  $69.50  each. 


_  DELCO  CONSTANT 

SPEED  MOTOR 

I/IO  hp.  27.5t  d-c  3900 
rpm.  Cent.  duty.  tH* 
dlam.  X  m*  1*.  .haft  cxtenalon.  6/11* 
dlam.  4  hole  baM  mounting.  Stock  #SA- 
34.  FrW*  fltJW  CMh. 


SYNCHROS  AND 
SELSYNS 

Navy  Typee 

A;  M;  ISF:  SO;  5F:  58DO; 
8SO;  58P;  5HSF;  8DO;  7G; 
etc. 

Army  Typea 

II;  IV;  V;  VII;  IX;  XXI; 
XV;  etc. 

O.R.  Type# 

12;  2J5A2:  2J5HA1:  SJlHl 
.  2J1F3;  2JD5HR1;  3J5LA1 


Pioneer  t2l39-4-B 
Input  28  VDC  at 
14  ampa.  Output 
120  V.  400  cy. 
single  phase  at 
1.15  ampe.  <140 
VA.)  Voltage  and 
frequency  regu¬ 
lated.  Made  1949. 
stock  JtSA-304. 
Price  999.50  each. 


BLOWER  ASSEMBLY 

Delco  27  V.  DC  motor, 
6400  rpm.  3"  Sirroco  im¬ 
peller  Shunt  motor.  4 
In. /ox.  torque.  Base  Mtg. 
Stock  2rSA-352.  Price 
$9.75  each. 


2J8F2;  2JD5.I: 
2.nFl;  2J1G1. 
2JD5C3.  etc. 


SERIES  MOTOR 

iehn  Otter  Type  A-21D-7A 

84  V.  DC.  0.005  hp.  8 
Ampe.  11,000  rpm.  Com 
duty.  1-H*  dlam.  x  2-^“ 
Ig.  Front  flange  mtg. 
^aft  3/18  dla.  X  S*  ext 
Stock  2tSA-353.  Price 
^  $8.75  earh. 


9RECISION  AUTOSYN 


Pioneer  Typ® 
AY-159  Control 
Autosyn.  Preci¬ 
sion  type.  28  v. 
400  cycle.  Stock 
:?SA-297.  Spe¬ 
cial  low  price 
814.50  each. 


DC  SERVO  MOTORS 

KItneo  B-64  DC  Servo  Cnit  —  armature 
voltage.  80  v  d-c  max.  27.5  v.  fleld  1/166 
hp  3100  rpm.  Field  current  200  ma.  Arma¬ 
ture  current  300  ma.  at  normal  torque. 
Stork  2;SA-211.  Price  $18.50  each. 


WRITE  FOR  LISTING 
Prices  F.O.B.  Poterjon 
Phone  ARmory  4-3366 
Teletype  PAT.  199 
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For  ororatint  turpliit  ofar,  toy 
^  •'•t*.  rtr.  0  mat*$  from  II5V.  ( 

pMet  24  VAC  at  1.2  Amo.,  horm.  tealml 
and  raMd  A  lireat  Buy  at  Only 


Likn  .SIl-O  Ilrtr,  thi*  rryv 
fal-contro?I#Hl  A  tul»  Xiiitr 
jffH's  fTrrywhfo*.  flin  any* 
•  herf.  employn  latt-vt  r.hf. 

you  s<>tu1 

cl*‘ar  •*l»mal.  no  matter  l.ow 
tmielinc  t)ie  itoinK.  tiutinit. 
A  natti.,  Towfr  pon-ump- 
ti<m:  pqulralent  to  par  i>rlchr 
ItBlitH  Ju^t  fi‘4'  hluh.  7* 
wl'le.  S’b*  deep.  lluJtt  ln 
antenna  relay  xyttem.  pnw> 
er  Alter  network.  Ixw  main 
tenanep  —  standard  tul)e«. 
Ptmer  and  antenna  poax 
cminectnrs  on  front  panel. 


Indi'^pt'nnalde  when  you 
niU't  hear  what's  comlna 
through,  in  nii>lrtle  or  flx<**l 
operation.  t'lV  or 

enjerjtenev  aetlrity.  Mon* 
than  a  monitor,  more  than 
a  runterter  lt'«  a  9-tuhe 
-‘Uperliet  rei*eiver  with  over¬ 
all  ■«‘n'>ltltity  hotter  than  I.o 
micro-volt.  Tiny  —  only 
4  :•  Ifi'  hlKh.  5-3- 1C*  whU  . 
and  R-ll/lA*  deep.  Yet 
.'<U  9  dvea  you  built -In 
automatic  noise  limiter. 
Toltatte  reinilated  osplllator. 
preclMon  alido  rule  dial. 


CT-4f3  3MVCT  .•2C  A  $V  3A 

CT.9U  SISVCT  .MCA  SV  3A.  C.3V  CA.  . 

CT-C19  12M  .M2  A  2.SV  2.1A.  2.SV/ 

1.7SA 

CT-4SS  3MVCT  30  MA  0.3V  1.3A.  $V  3A 

CT.lOO  MiVCT  IM  MA  0.3V  1.2A.  SV  3A. 

CT.931  S8SVCT  M  MA  SV  3A.  0.3V /OA. 

CT-442  S2SVCT  7S  MA  SV  2A.  10VCT.'2A. 

CT.720  SSO>O-SS0V/29i  MA.  0.3V  l.OA 
CT-43A  OM-i-OMV  '.MA.  2.5VCT  0A.0.3VCT/1A 
CT7  S010S0VCT  2M  MA.  0.3V  OA.  0.3V  SA 
CT-444  230.0.23iV '.MSA.  SV  lA.  OV  2.SA  . .  . 


Filafnatil  Tramfarmara  IISV  'S0<00  cpa  hapwi 
Ham  Ratina 

rr.074  8.1V  l.$A  . 

FT-157  4V  UA.  2.SV'1.7SA  . 

FT -101  0V^2SA  . 

FT -924  S.2SV  21A.  2i7.7SV/0.SA 

FT^24  2a20V  2.SA.  lOV/lA.  7.2V/7A.  0.4V/10A. 

0.4V  2A  . . 

FT >403  0.3VCT  lA.  SVCT  3A.  SVCT  '3A 
FT  SS  2  7.2V  21.SA.  0.SV  0.ISA.  SV  'OA.  SV 'lA. 

FT >980  lOV  «»  4.SA  ar  12V  &  4.$A  . 

FT.3tA  0.3  2.SA.  2i2.$V  7A 

FT-A27  2.SV'2.SA.  7V  7A.TAP  2.SV^2.$A.  lOKV 

TCOT  . 

FT-OM  0.3V  SATSOVTaat  . 

FT  >073  4.SV.SA.  7VTA  . 

FT-t99  2aSV  «a  SA.  29KV  Taat  . 


RA-74  Pawar  Supply  far  Supar  Pra . 

4>17'ARC*S  Junctlan  Bai  far  ARC-S  . 
J>22  ARC-S  Junctian  Bat 
SUPERSONIC  CRYSTALS.  Rachalla  aalt 
MOTOR.  24  vdc.  3  HP  30M  rpm.  Haw 
TV  LEAD-IN  WIRE.  3M  alum.  Hl-Q. 

La>Laa«  S17.S0 ' 

BC  3M  ANTENNA  TUNING  UNIT.  NEW 
R9  APN-4.  Naw.  With  Tuba* 

IDO  APN.4.  Naw.  With  Tuba*  and  Cryatal 


Frarnfarmara  00  «pa 

Sacandarlaa  I 

3i2.SV  SA.  3KV  Taat 

2.SV  ISA  . 

2i40V  .ISA.  2ISV/0A 
12.0V  lA  . 

24V  O.OA.  SV/IA.  0.3V  TA. 

0.3V  lA  . 

2.SV  O.SA  . 

2aSV'27A.  2xSVTA 


Spatial  Plata  Tramformara  00  cpa 
Itam  Pri.  Valta  Sacandarlaa 

STP-013  230V  230  .OSA.  230V/.0SA  .  . 

STP-409  220  440V  13CVCT  3.SA 
STP-OtS  240  440.  3ph  1310V  .07A.  OKV  Taat. 
STP-129  230V  3IStV/3.12KVA  . 

STP.123  137V  222VCT'.3A  . 

STP-MB  SOV  2K7SiV  .OOIA . 

STP.022  210  220 '230  50MV  lA 
$TP>94S  210  220  230  SSO-O-SSOV  .3A 


0107011 

D107132 

D107013 

D10022S 

D104099 

D100792 


November,  7952  —  ELECTRONICS 


24  VOLT  TRANSFORMERS 


UNIVERSAL  SUPPLY  KIT 

Deliver*  230V  ®  tOMA  DC.  From  rO'220VAC  fiO 
Cv  Kit  Cenj.'M  At  I.PW'T.  T.antfermer.  5  HY  (» 
4UMA  Choke.  2-8MFD  4  07  Filter  Cond  O 
l-b*5  Tuba.  A  treat  buy  at  only .  O.TFJ 


Interphone  Transformer  Set 

Rif  vour  own  interphone.  Kit  eonid«ta  of  l-lneut 
Tran«fo  mer  <Matc»  ->  4  or  0  OHM  «PKR  to  GriJi 
end  l-Outmt  Tranalormer  <M-»t-'he»  COLC.  35Lfi.  25LC. 
etc.  lo  4  a-  6  OHM  Speaker  bit  1  AA 

a(  2  XFMfiS.  ONLY  .  I  •UU 


12.14V  SUPPLY  KIT 

Delivers  I2.I4VDC  at  3  SA  from  IISV.  60  cy..  Kit 
rontains  I— Tran'lermar  Hated  IK  SV.  4A.  eiC  AC 
l~Seienium  Rectitiei.  F.  W.  Budge 


OSCILLOSCOPE  SUPPLY  KIT 

Ideal  to-  S'  Scone  or  Panadipter.  OHive'e  R50V  Net- 
atJve.  300  VOC  ^  6SMA.  6  3V  4A.  f.3V  «  0.6A, 
2.SV  'b  1.7  A.  You  Vt  I— llerm.  Sealed  Transformer 
I— 2SH  Choke.  1—2x2  Tute.  I— 3xS  3— Filter 

Cond..  I— Filter  Resister.  I— Bleeder  For  95 


POWER  TRANSFORMERS! 


Camb.  Tranafarmora  -IISV  cpa  Input 
CT7SB  SM-«-«MV  .6A.  TXSVCT  S.2A.  fi.lVCT ' 

3A.  4.3V  .3A  S12.9S 

CTiS-2-€MVCT  .2A.  SV  SA  ...  S.95 

CT-ISA  SSOVCT  .MSA  S.3V  .SA.  C.3V  XtA  2.SS 

CT-1S4  42MV.M2A  12KV  Taat.  SVCT/3A'UKV 

Taat.  S.3V  S-SA  S4MV  Taat  U.9S 

CT.341  7S5S  IS  MA,-  S2SV  $  MA.  2SV  4$  4.SA 

'  2i2.SV  3A.  C.3V  «4  3A  1S.9S 

CR-t2$  3SSVCT  .S4SA  S.3VCT'3.S. 

S.3VCT/3A  3.9S 

CT-S26  ISMV  .ISSA  2.S  12.  3S  .IM  .  9.9$ 

CT-«71  U9V  .2MA  33  .2M.  SV.  IS. 

2.S  IS  .  4.9S 

CT.3S7  SMVCT  .SSS  A  SVCT  3A  2.2S 

CT-99A  2tllSVCT  .SIS  A  S.3  lA.  2.$VCT/7A  3.2S 


Plata  Tram.-llSV.  SS  cpa 
Itam  Rating 

PT-S99  3M  '1$SV  .SSA.  3M  ISSV/.SSA  . 
PT.3S2  12S-S-t2SV  3$S  MA  . 


{TWO-WAY  communication! 

EQUIPMENT 


SONAR  V.OBiLE  26  Xmtr 


FOR  .  .  . 

o  2  MTRS 

O  6  MTRS 
O  10-11  MTRS 
$72« 


SONAR  MOBILE  SR-9  Rcvr 


MODEL  SR-9 

2  MTRS 
•  6  MTRS 
O  10-11  MTRS 
$7245 


Model  MR-3  5  Bands  •  8  Tubes 

Idcolly  suited  for  mobile  with  its  compoct  size, 
lightweight,  the  MR-3  is  excellent  for  CD,  CAP, 
or  onv  emergency  operotions.  The  MR-3  is  a  COM¬ 
PLETE  S  BAND  RECEIVER— NOT  o  converter— for 
80-75,  20,  10-11  mtr  bonds,  with  less  thon  1  micro¬ 
volt  of  sensitivity — comes  complete  with  8  tubes, 
cne  of  the  best  automotic  noi^e  limiters  yet  de¬ 
signed,  vo'toge  rcguloted  oscillator, 
accurate  slide-rule,  dial  and  mount-  $QO’^^ 
ino  brockets  .  Net  OT 


FOR  MORE  DETAILED  IN<’ORMATION  ON  THE 
MODELS  SHOWN.  AND  THE  NEW  MODEL  AC-109 
AIRCRAFT  RECEIVER,  SEND  FOR  BULLETIN 


Special  Camb.  Tramfarmara  -69  cpa 
Item  Pri.  Valta  Sacandarlaa  Price 

STC-16A  229V  268V  .93A.  IMV  lA. 


INTERPHONE 

AMPLIFIER 

Easily  ronverted  ta  an  Ideal  Inter- 
Commi'nicatians  set  for  ethre.  hama 
or  factn-y.  Original.  75 


•SELENIUM 

RECTIFIERS 


FILTER  CHOKES 


f  ;':iDYNAM0T0RSrri 


THERMISTORSiVARISTORS 


OSCILLOCBAPH  RCCOBDING.  PHOTO  PAPER. 

IS  MM.  2S0  FT.  Rail  .  Sl-99 

SA4A  APA-1  Matar  Driven  Caailal  Ant. 

Switch  DPOT.  Cankinuam  Oparatlan  tram 
24VDC.  Camplalaly  Enclaaad  S24.S9 

MP-22  MAST  BASE  Mablla  Antenna  Maunt  4.9S 
SAIA  APN-1  Altitude  Limit  Switch  far 

APN-1  Altlmatar  7.9S 

ALTITUDE  INDICATOR  far  APN-1  U.S9 

C-397-0  Final  P.A.  Call  far  BC619  2-S.S  MC. 


A-62  Phantam  Antenna 
2  Matar  Chaba.  19M  MA.  29-144 
Suparaanic  Cryatal  Haad,  M 


.  9.S9 

.  .  9/  l.M 

l-l.  22-27KC 


Dynamic  Mlba  A  Haadaat  Camba.  B-19.  Naw  S.7S 

HS-39  Inaerta.  M.3M  .  par  M  3.S9 

AN  ARC-4  VHF  Tram-Rcvr .  7S.M 

PE  36  Taat  Sat.  Naw  . 37.S9 

SCR  274  Taat  Sat.  1-lM  . 12.2S 

ART.13  Driver  Trana.  6V6  ta  P-P  9U'a .  1.29 

Hllian  Braabar:  TharmM.  ISA .  .69 

T-lf  Carban  MIkaa.  Naw  .  .99 

Tal.  Tape.  H***  V  Ralla  . .  2Ir  aa.  $ '  1  M 

Tal.  Tape.  4^  Ralla  . 12r  aa.  19/  l.M 

BC366  Intarphana  lack  Bai .  -79  aa. 

AN  199-A  Antenna  .  1.99  aa. 

C-39  ARC-S  Cantral  Bai  .  I.lSaa. 

EE-t9A  Talaphana  Rapaatar .  12.S9aa. 

CE-6SA  TriaphWia  Taat  Sat  .  $9.Maa. 

1024  ARN-9  Craaa  Paint  Indicator. .  6  9S  aa. 

TU  -8  Tunino  Unit  6.2-7.7mc  .  4.9S  aa. 

BC-496-A  D«*al  Revr.  Can’t  bat.  3-9  B 

6-9.  ime  .  1 7Saa. 

AN  194-A  Antenna,  lS9mc  .  1-49  aa. 

BC794  Indicatar.  S'  CR  Tuba.  New  .  23.S9  aa. 

BC979  Indicatar.  3BPI.  all  tubaa.  Naw  29.S9  aa. 

Naiaa  Flltara.  IM  AMP.  G.E .  1.39  aa. 

MC211  Right  Angle  Drivaa  .19  aa. 

IF  Trantlarmara.  112  KC  OauMa  Slug  Tuna  .69  aa. 
IF  Tramfarmara.  16M  KC  Daubla  Slug  .79  aa. 


MAIL  ORDERS  PROMPTLY  FILLED  ALL  PRICES  FOB  NEW  VORX  CITY.  SEND  MO  OR  CHECK.  ONLY  SHIPPING  SENT  COD. 
RATED  CONCERNS  SEND  P  0  ALL  MDSE  SUBJECT  TO  PRIOR  SALE,  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  &  RAILEX. 


131  Liberty  St.,  Naw  York  7,  N.  Y.  Dopt 


DIRECTIONAL  COUPLER.  Hn^idNind 
20  «lh.  t'oupling,  Tjp**  '  N"  Tak«N>fr 
t'onit'Mc  with  «n  lUrdwftn*.  N«t\ 
s  r\UV  4r.\AN'  2  An  oliown  $37.50 
WAVEMETER.  2TOO-:)4<n)  Mr.  RcArtUm 
T'pe  wirh  r<iiitit«>r  D»*l-  Mtg  . 
_  VV  K  $92.50 


45MV/2S0fNA  . 

SOMV  290MA.  SV.  IM  . 

13.SMV  3.SMA  . 

734VCT/.177A.  ITltVCT  .IHA 
7MVCT  3S0fNA.  C.3V  O.tA.  €.3V/ 
2.SA.  A.3V/.MA.  SV  «A 
3X2.SV  2.SA  2KVTEST  «.1V  '2.2SA. 

12M  lOM  7StV  (a  .MSA 
U4IV  1.2SMA.  3.SV.1.7SA,  2.SV/ 

3.7SA-SKVTMt  . 

320VCT/S0MA.  4.SV  lA,  S.3VCT/ 


RAMM-l 

901492 

901499.S01 

901S94-501 

uxussc 

RAM0$>1 

T>44S$2 

3$2-7MS 

KS  9334 

M-7474319 

KS  4944 

S2C0M 


I.  F.  AMP  STRIP:  :vo  M<'.  iin  d  b.’  gain.  2  MC  Band 
«»ih.  ulth  TldiK)  dMM*tor. 

. $24.50 

POLVROD  ANTENNA.  .\Rni  .\I»N-7  in  Luclte  lUll. 

Tm**-  N'  . $22.S0 

ANTENNA.  .^T4f)\  .vriC  Ilroadl«nc|  Contral.  :b*0- 

rHH»  .Mr  N  -  Fe-d . $t2.r0 

*‘E”  or  “H**  PLANE  BENDS.  90  l>r  IfM  flange 


LHTR.  LIGHTHOUSE  AS- 
SEMBLY.  Part  of  UT39  Alt; 
dH*  Rrwlw  an«l 

Tran.-^.  ('avitlra  w  a*w.  Tr. 
y  q  (T^J  rarity  and  Typ^  N  ri'U;.  To 

Rivtr.  Vne*  1C40.  »'A3. 

lUr.  Tunablf  Al'X  2400-2700  MCH.  Rtlfar 

$49.  :o 


SIGNAL  GENERATOR  (PULSE  AND  CW)  COM- 
PLETE  WITH  BUILT-IN  WAVEMETER  AND 
POWER  MONITOR  FOR  CHECKING  RECEIVER 
SENSITIVITY  AND  BANDWIDTH.  ALSO  POWER 
OUTPUT  FROM  RADAR  TRANSMITTER. 

FREQ  RANGE:  9305-9445  MC/8EC  OUTPUT:  O-SO 
MICROWATT.  POWER  REQUIREMENTS:  109-120 


’•tipported  »rl!h  tTpe  “N”  connector. . 

AT49A/APR  -Broa<ll»nd  Conical.  300-3300  MC. 
N  Feed  . . 


APS-St  Rotatini  |oin« .  $49.! 

Right  Anfla  Bend  K  nr  11  Plan**,  specify  corebinatii 

•  <  couplings  •le-.ired .  $I2.( 

45*  Bend  K  or  II  plane,  choke  to  ettver . $12.1 

Mitered  Elbow,  enrer  to  corer .  $4.i 

TR- ATR  Sactien.  I'hoke  to  cover .  $4  i 

Flexible  Section  I*  choke  to  choke .  $5.i 

••S"  Curve  Chuke  to  cover . $4  ! 

Adapter.  r<Htn«l  to  H4|uare  rover . $5  i 

Feedback  to  Parabola  Horn  irttt  preavurlxed  «ti 

dovv  . $27.1 

90*  Twitt  . $10.1 


.4PPROX.  1.5  INTHES.  DISH:  ir  FEED: 

IMPULK  ASl*  DISK  VKIITKX  SCAN:  ('ONK'M. 
.VT  2400  HPM.  BEAMWIDTH:  33*-30*.  KNYIUR 
UNIT  MAY  ItB  PID>»SrRI7.KD  TP  TO  15  l.BS/IN.. 
AM)  KNF:ur.Y  MAY  IIB  KKD  BY  AM'  FLKXIBI.K 
rOAX  CABLK  ('OMPUTTE  TMT  WITH  DRIVE- 
ifOTOlt  AND  RAD05tB  . $325.00 


SEARCHLIGHT  SECTION 


COMMUNICATIONS  EQUIPMENT  CO 

microwav^ompon5?t^ 


S  BAND— 3"  X 1 1 1/2"  W.G.  10  CM. 


REACTION  WAVEMETER.  Mr.;  t;  K 
Mr  Mic  lira*!  $123.00 
LHTR  LIGHTHOUSE  ASSEMBLY. 
Part  (If  IIT:{!*  Alt;  5  A  All;  15,  Be- 


l((*cir,  r-vea  2r40.  2r4::.  IB27.  Tunable  APX  24iK» 

2700  Mt'S.  Silver  Plated  . $49.!0 

BEACON  LIGHTHOUSE  cavity  ID  oni  Mfg.  Bernard 


MAGNETRON  TO  WAVEGUIDE  Coupler  mth  72IA 
Dupirxrr  ravK.v,  aoid  plat««l . $45.00 

RT-39/APG-S  ID  cni.  lightb<Hi-*c  UK  liead  c/o  Xmtr.- 
Hrevr, -Til  cavity,  rompl.  n-evr.  A  ::0  Mr  IF  atrip 
tiding  4AK5  (2040.  2(  4.3  IB27  Unrup)  w  TuIk'S. 

721A  TR  BOX  complete  »1th  tube  and  tuning  phin.:- 
rr^  . $12.50 

McNALLY  KLYSTRON  CAVITIES  for  707R  or 

.2X2"  44.H, 

F  29.8PR-2  FILTERS,  type  “.S'  '  input  and  output 


ADxn'Elt  CHOKE  FI^XNtJE.  SILVER  PL.\TK1» 

imo\D  n\ND . $32. ;o 

ASI4A/AP.I0  1  51  lick  up  Dipole  with  “N  '  Cablra 

$4.50 

OAJ  ECHO  BOX.  10  CM  TUNABLE . $22.59 

HOMEDELL-TOTYPE  ’N  Male  Adapters.  WE 


X  BAND— 1“  X  1/2"  W.G.  3  CM. 

I*  X  'a*  waveguide  In  5'  Imgtha.  VO  .39  flange  to 

ri;4"  cover  . gor  lenftb  $7.50 

Retatinf  Jeinte  Mipplled  either  with  or  without  dvck 

nionnring  With  l'ti4D  flarigex .  .each.  $17.50 

Bulkhead  Feed-thru  Ateembly  . $15.00 

Preteura  Gauge  Section  15  lb.  gauge  and  preoa 

nipple  .  .  $10  00 

Pressure  Gauge.  1.5  Ihn . $2.50 

Dual  Oscillator,  Mount.  (Back  to  hack)  with  rry'>tal 
iiHHiiil.  inriable  termination  attenuating  xlugs. $14.50 
Directional  Ceugler,  V(l-40'i;  Take  off  sfO  db... $17.50 

TR-ATR  Duplexer  wction  for  above . $4.50 

723AB  Mixer -Beacon  dual  (He.  Mnt.  w/xt4l  holder 

. 412  00 

Waveguida  Section  12*  long  cbtAe  to  cover  45  deg. 

twlM  A  2>x*  radiiui.  90  deg.  bend . $4.50 

Twist  90  deg.  .5*  choke  to  cover  w/pree  nipple. .  .$4.50 
Waveguide  Sections  2*i  ft.  long  sliver  plated  with  chtDtc 

flange  .  $5.75 

Retary  |eint  rbnke  to  choke  with  deck  mounting. $17. fO 

3  cm.  mitered  elbow  "E"  plane . $12  (K 

UG  39  Flanges  .  $  .45 

90  degree  elbows.  “E  '  or  “ir*  plane  2V  radius. $12.50 


K  BAND— 1/2 'X 'A"  W.G.  1.25  CM. 


WANTED 

RADAR  SETS  AND  PARTS 
....  ANY  AND  ALL  TYPES. 
Also  SURPLUS  ELECTRONIC  PARTS 
....  WHAT  HAVE  YOU  TO  SELL 


STEP-DOWN  TRANSFORMERS 


400  CYCLE  TRANSFORMER! 


(AN  Prlmortee  IISV.  400  Cycloo^ 
llallcsM 

44tVCT  kp  2S0MA.  4.3V,  .9A.  g.3V 
4A.  SV  4A  . 


2.SV  i.75A.  4.3V  2A— 4KV  Toat  . . 

UV  9A  . 

2.77V  Pi.  4.24A 

900V  74MA.  lOOV  .MA  . 

900VCT  .0C7A.  SV  3A 
tOOVCT  CShiA.  SVCT  3A 
7gOVCT  tOINA.  SV3A,  4V  1-7SA 
2$00V  4IMA.  300VCT.  135MA 
UMV-50MA  TAPPED  42SV  2.5V  SA 
4.3V  2.7A.  4.3V  .44A.  4.3VCT  21A 
27V  4.3A.4.3V  2.9A.  1.25V  .g2A 
S24VCT  SONIA.  4.3VCT  2A.  SVCT 
2A 

4ggVCT  3$MA.4.4V/2.5A.4.4V/a5A 
llSg*0>U5tV  .  .  .  . 

4VCT  .44444  KVA 
4.3V  9.1A.  4.3VCT/4.5A.  2.SV^SA. 
2.SV  3.SA 

592VCT  114MA.  4.3V  4.1A.  SV  2A 
4.4  7.SA.  4.4V  lOA.  4.4V  2.SA 
ALL  CT 

404VCT  34MA 

2144V/.437A . 

20i0V  .i02A.  445V/.4A.  44V  lOA. 

4.3V  23.SA.  4.3V/1.4A.  $V/9A. 

2X2.5V  1.75A . ] 

‘  IN;  USV.  444  CY. 

OUT{  75>124V.  4.4  Ampa 


TS-13/AP  TEST  SET 


VAC.  60-400  CY.  I50W.  COMPLETE  WITH  ALL 
PROBES  AND  ACCESSORIES.  WRITE  FOR  PRICE. 

TS  34/AP  SYNCHROSCOPE 

PORTABLE  UNIT  FOR  OBSERVING  VIDEO 
PULSES  AND  TRIGGERS.  MEASURES  PULSES 
FROM  0.25  USEC.  TO  30.000  USEC.  FREQ.  RE¬ 
SPONSE:  30  CPS-l.000.000  CPS.  TRIGGER  SWEEP: 
5.  so.  250  USEC.  SAWTOOTH:  lO-SO.OOO  CPS 
POWER  INPUT:  105-125  VAC.  50-1200  CPS.  MW. 
INQUIRIES  INVITED. 

SSifnal  Ceei.  MCA  714A.  370.940  MC . 350.40 

Oiamai  Gem.  24A  Mlcrwewlter  . 17S.44 

•  TO  lOA  Alttm  tee  Teet  4«t . 32.50 

•  T4  14  AP  Altimeter  Test  Set 

•  TO  34  Pewwr  MMer.  3  CM 

•  TO  47  APW  Teet  Om.  54.3444  MC......  .  324.44 

S  TS  $4  AP  SIMteN  Une.  544  NIC  .  .  325.44 

•  TO  U7  UP  Waeemeter.  344.744  MC  .  72.54 

•  TO  49  AP  Wevemeter,  344.1444  MC  .  72.54 

ST4-74  AP  Pwr.  Meter.  244.444  MC 
TS  114  AP  Eche  Bex.  2444-2744  MC 


1  PER  CENT  PRECISION 
W.  W.  RESISTORS 

ALL  VALUES  IN  OHMS 
5  42  154  444  7.544 

5.t9]|  124  254  924  14,444 


210-2S0V  PRI— 
110/U0V  SEC 
WotH  Price 

300  .  7.4f 

500  10.9S 

1000  19.95 

1500  24.95 


PULSE  EQUIPMENT 


MICROWAVE  ANTENNA 
EQUIPMENT 

A8-3I/APN-7:  ID  rm  Bolr^  In  lAtclte  Ball.  Type 

N  Fitting  C«»ex  Feed . $23  50 

Relay  Syitem  Parabelie  reflrrtor^  approx,  range  3Ddo 

to  Mr.  Dtniensions  4*4*  x  3'.  New _ $100  00 

Digola  for  abine  .  $12.00 

TOY  **JAM**  Radar  rutatlng  antenna.  lU  cm.  SO  deg. 
ht-am.  115  V  .\t'  drl»e.  New . $150  00 


10  CM  GUN-SIGHT  ANTENNA 

HI-IIEI(ir\L  U.MKIMK  IIOI'RKS  IlIlIVE  Mt)TOU 


MAIL  ORDERS  PROMPTLY  FILLED  ALL  PRICES  FO  B  NEW  YORK  CITY  SEND  MO  OR  CHECK.  ONLY  SHIPPING  SENT  CO  D. 
RATED  CONCERNS  SEND  P  0  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE.  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX 
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1? 


8in|l«  Contact  Fomalt  Cable  Connector. 
Amphanol  7S-MCIF . 

SIS  00  pof  too 

Stock  Price 

No.  ei3l  Each 


Sinile  Contact  Male  Cable  Connector. 
Amohonol  7S-MCIM.  ... 

$12  SO  per  100 

Stock  Price 

No.  6132  Each 


S.P.S.T.  Rotary  Switch.  Screw  Teratinalt. 
Shaft  a  i/,*  Lent.  3  Amp.  (8  260  Volte.  Han 
InelaSod. 

SISOO  per  100 

Stock  Price  1 

No.  6106  Each  ' 


tCA4«4A/Cl1 

tC«SM.«flA/ClO 

fC«SSO-«Sl  A /TS 

fZMtS-M 

tZST31-}37 

tZ«400.3 

tZM04.1« 

*Z««0«.3« 

tZMII.111 

tZMIl-lt* 

fZMIl.St 

1Z«413.14 

fZM13.304 

«ZM14-«4 

IZMIT-It 

SZM1S.9 

tZ««1S-4S 

SZ*«1*.4« 

fZMIO.43 


tZNOt 

fzms 

tz«ssi 

1ZN63 

tZfSS4 

tZMSS 

tZMT6-t 

tZ9STS-11 

tZWTt.13 

IZMT* 

tZMTf-t 

«ZMT«.3 

1Z««4«.6 

tZ*t44 

izm4 

3C104B 

3C30T.1 

3C 307-44 

3C  317-33 


3C  334-40 

3C343-3 

3C344 

3C 344-3 

K 343-0 

3C376-1S 

3CS43 

3CS73 

3C37SG-1 

3C343-33 

3C  343-34 

3C13I7.30 

3C1307-33 

3C407S 

3F4041B/C1 

4C0  FI 


RCA  and  KENRAD 

Individually  Boxed 

JAN  826's 

7S(  f^Lot.  85<  ea 


RAYTHEON 

Individually  Boxed 

JAN  VT-llT's 

r.  k  eoch 

too  Lots  3  for  $1o00 


2S*o  d*oo«it  with  ordor.  boltneo  C.O.D.  | 
■  Prico  F.O.B.  Chieofo  and  •uh>#ct  to  • 
*  chanfo  without  notlea.  Merehandiso  sub*  | 
I  iect  to  arior  tola.  . 

I  ORDER  TODAY!  ! 


»2.65 


SEARCHLIGHT  SECTION 


Suy  TOP  Radio-Electronic  V<tiuesi 


MICROPHONE  CONNECTORS 


Primory  115  Volt  60  Cycle  1600  Insulation  Three  6.4  Volt 
Secondortes 


AUDIO  PASS  FILTERS 


Hortxontal  Half  Shall  Mountinf.  2*4*  x  2  13/16* 
Mounting  Cantors.  2  13/16'  x  3S'  Cora  Siza.  2's* 
abova  Chassis.  Soldor  Lu|  Tarminalt — All  Terininab 
Mai  kf() 


Radio  Surplus  Carp, 


6.3  VOLT  FILAMENT  TRANSFORMERS 


TRANSMITTING  MICAS 

Stock  Toot  Typo  Prtco 

No.  Cop.  VoHs  Hm.  Each 

M»3A«  otl  IbM  U4$  .tv 

S494A  .02  IMO  U4T  At 

M9SA  .M6  t2M  A2  .4V 

S49SA  .bMl  ISM  BE  IS  .2V 

MSSA  .M4  2SM  4  .tV 

S4MA  .001  SMi  F  .Mr 

S6MA  .Mt$  SM6  A2  S1.M 

SbtlA  .ts  IMOV  XS  1.M 

SM2A  .MM7  2SMV  t  .9t 

SMtA  .MMS  tMbV  ISL  1.M 

S6MA  .Mil  SM6V  F2L  1.M 

S6MA  .MM  SMOV  F21  1.M 

S6MA  .MM2S  Ib.Mb  Pt.-S4L  1.9S  | 

S6t7A«*  .Mils  tb.Mb  FL-nS  7.M  | 

*6uppllod  with  Motor  Brockot 
••O.Ce  WorklM  Voltpfo 
I  OTHEK  TYPES  AND  SIZES  AVAILABLE 


PW  lactien.  6-34  aimfd  i 
■arias.  Ooubla  earamle  and  plataa 
ings.  *4  diom.  shattp  8/16*  long, 
sgacing  and  plates  1.^'  Hoera. 

No.^WTb-A  FIG.  I  eUS 

4>22  mmtd  oar  section.  3ol2  mmfd 
■arias.  Single  ceramic  and  plate  l-> 


liHIMl  PPM 

KOO  to  1200 
4*yelee  in* 
p  u  t  10000 
o  h  m  •  « 
(t  u  t  p  a  t 
*5000  ohmb 
Irevrl  lODB 


Stock  No.  T48S00  Price  to:  $5.50  eo. 

SMALL  MOTORS 

0STF.R  B9-2.  5600  RPM.  12  VDC  (a  1.2 

Amps . $7.00  Ea. 

0STF.R  C-2H-IA  7000  RPM.  27.5  VDC 

l/lOO  HP . $7.50  Ea. 

KOLLSM.AN  Type  775-01  Mo-26.$2.50  Ea. 

WF.STINGHOL'SE  115  volt  400  C.  Blower. 
Type  FI.  6700  RPM . $6.95  Ea. 


OIL  FILLED  CONDENSERS 

CopocHy  D.  C.  ilFKG. 

MFD.  Voltes.  Dimtntioht 

*223*  *  ***  1'pI  3  4'.8  3/4" 

*  600  1  1/4' 1 3  1  3' p  3  1  4' 

*  1000  1  1  '4'  n  $  1  8'  n  4  3  4' 

*12?^  *  100*  1  1/4' «  3  3  4' .  4  3  4' 

$121*  ’***  1  1'4' .  3  3  4' .  4  1  8' 

*!2!f  5000  3  1/4' .  4"  .  4  1/8' 

$125*  *5  *000  3  5  8'«4  1  $'.4  1  8' 

$222*  **000  1  3.4'.3  1  2'n4  3  4' 

*05*A  8X  15  8000  1  3  4' >  3  1  8' i  4  3  4' 

*.'?“  •“’«  ceiemk  ineolitad  lerminob  oneopt  No.  586$ A  wkiek  hoe  bokeliu  imulotod  I 
All  ne  NEW,  etondotd  nono  brandi. 

SIGNAL  CORPS  TRANSFORMERS— 
CHOKES  &  FILTERS 


tC6131  /K1 
8C6131  /T3 
tC613lA/S 
tC613F/T8 
8C6830/1t3 
SC6t30.3  '184 
tC6307/AK1 
oraowaA  /Te* 


fZ3638.44 

tZ3643.41 

1Z3647.11 

8Z36SS 

1Z3661 

tZf708-f 

1Z3760 


3C317.41 

1C117-44 

iciti-ac 

1C181-14A 

3C3tl.34B 

lC3t3-1ttB 

JC183.14SB 


H  &  H  ROTARY  SWITCH 


MISCELLANEOUS  ITEMS 

HF./\VY  DUTV  10  ft.  SJ-7/16  DIa.  BUNA 
CORD.  2  ins.  #14  sird  Conductors 

w/'Tteavy  duly  plug .  $.60  each 

J-5  Flameitroof  keys.  ...  $.95 

J-38  Keys  . $.95 

Fenwal  #51080  Fherman  Switches.  $3.95 

Guardian  BK-17A  Relay . $2,95 

MS-52-5}  Mast  Sections . $.95 

TS-1}  Handsel  . $7.95 

TS-9  Handsel  . $7.95 

T-46  Chestsel . $1.95 

2  VOLT  BATTERY 

Sifnal  Corot  Typo  BB-64A  2  Volt  27  Amporo  Hour 
stprpio  Bottpry.  Non-Spillahlp  Transparont  Acid 
Proof  Plastic  Cost  has  Built.io  Ball  Typo  Hydro- 
motel.  3*  >  4'  «  6'  Hiph.  Shipped  Dry  with  Acid  In 
Separata  Cantllnpr.  Made  by  Willard. 

Carton  of  12  1b  $1.60  Each 
Stock  Prico  C|  ae 

No.  6466A  Eoch 


10  MFD.  — 600  VDC 

Sprague  No.  R2-i87.  10  Mfd.  220  VAC  600  VDC 
Capacitor  with  Universal  Meunting  Ring.  2*7/16* 
Diameter.  3^4*  high.  Bakalita  inMilattd  tarmlnala. 
Stack  Price 

Ne.  59MA  Each 
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AM9M  CLARE  <1177519-1)  24VDC.  SPOT 
BL*.  (SAD.  2000  ohm.  SR94 . 1 


Stock 


A-C  COILS 


Mrlcmin^  Inxulc 
tloa.  ptrttiird  ccttiD  «)/«* 
<4  40  ThrfCi)  .  .S7.50'C 
$«7.S«/M 


Theur  rtHyn  hcte  hmi  Ktcntlcrdltcd  so  thot  Mrib 
end  franiM  of  mont  menufsrturTrs  can  br  intfr- 
chanced  atthoiit  afTeninc  adjiiAtmenti.  A  wide 
variety  of  applii'sbie  conihtnationi  are  thus  possible 
from  a  comparailveb  small  number  of  relays. 

LI'ded  helowr  are  frames  and  colls  from  our  stork. 
They  may  he  purchased  separately.  However,  a  com* 
plete  relay  conidsts  of  coll  and  frame. 

Representative  completed  relays  are  also  listed  with 
voltace  and  current  ratines.  Values  are  Indicative 
of  sensitivity  that  may  be  expected  from  Mmilar 
combinations. 


INGRAHAM  2  KPM  Fully  Kncloiied. 

TCLCCHRON  3.5  UPM  . . 

GILBERT  With  tlear  Train  for  5  RPOay. 

GILBERT  60  RPM  <1  RPS) . 

HAY  DON  1600A:  I  RPM  . . 

HA  YOON:  I  RI»3f.  24  V  M' . 


Bindlno  Pol^ 
Cable 

Capacitora 

Ceramkont 
Oram  lea 

Adel  A  Tinaermaa 
Clam  pa 
Chehea 


Controla 

CryatDa 

Filtera 


Sine.Cosine 

Patentlometera 
Pulae  Traaafermera 
Relaya 

Reaiatora 

Servo  Tranaformeri 

ShockmotiRta 

Socketa 


Micro  Switehea 
TohM  Swilchcv 
TraRafermera 
Tabaa 

And  Other  Radio  A 
Electroniea  Parta 


Kovar  Glaas  SeDa 
Rubber  Grommeta 
Hardware 
Iran  Core  Slupa 


TERMS:— All  Pricea  F.O.B.  Our  Plant.  Rated  Firms  Net  Id  Oavs:  All  Others  Remittance  with  Order. 
Order!  Under  tiO  Remittance  With  Order.  Plus  Approximate  Shippinp  Charpea  (overape  will  be  returned.) 


^SPECIALIZE  IN 


SEARCHLIGHT  SECTION 


SEE  OUR  PREVIOUS  ELECTRONICS  ADS  FOR  LISTINGS  OR  WRITE  FOR  CIRCULARS 


SHORT  TELEPHONE  RELAYS 


•3M  ARC  12VDC,  RP8T  no  (1A).  1(»A  tMm- 
tact.  200  ohm.  Part  erf  ARCS  or  8<'R  274N. 

#R18  . 1.50 

CS8I80  BENOIX.  12VI»t\  I»|»I>T  A  SI*RT 
n.c.  (1C.  nil  1.10  ohm.  Part  ol  SCR522. 

«RM  .  2.00 

A22260  CLARE.  12VIK*.  SPOT  n.o  (lA) 

loo  ohm.  ffltlll  .  1,50 

SSW  W.E.,  12  24VI)C.  SPOT  n.o.  (lA),  425 

ohm.  #R414  1,25 

DI70788  W.E..  4H.50  ohm.  HmaDC.  SPDT, 

.  2.50 

CLARE  14V  DC.  SPI»T(1C).  500  ohm 

.  2.75 

CLARE  KlOl.  6ma  DC.  .1.500  ohm  CRSO .  3.49 

CLARE  nov.  50  60  eye.  3P8T  n.c.  (SBa) 

Quick  acting,  Octal  Plug  Itase,  «I1179 _  3.25 

AUTOMATIC.  1.5V  IK’.  DPOT  n.c.  (Ills). 

3  (dun.  #11280  .  3.00 


TELEPHONE 

TYPE 

RELAYS 


107  COOK.  S-dVDT.  6  make,  1  break  (5Aa. 

1C).  12  ohm.  Part  of  DC6.M.  #11407 . $  3.95 

CLARE,  6500  ohm,  SmaDC,  3  makea  (SAa), 

lare  .  4.25 

5035A7  AUTOMATIC.  1100  ohm.  8maDC. 

.SPOT  n.a,  (1A>.  #R101 .  1.78 

AI8258  BENOIX  (Conk  101)  R-lt  VDC.  Cop- 
p<T  Slug.  Slow  Relea-ve.  SPIYT.  100  ohm. 

I•a^t  of  SCR  521.  #R3«5 .  2.19 

R5229AI  AUTOMATIC  6VDC.  1POT  no. 

(3.\a).  75  ohma.  Slow  Ilelea.ve.  #R4]2 .  2.50 

R502IAI  AUTOMATIC  1100  ohm.  SomaDC. 

SPOT  n.c.  (IID.  #R411 .  2.95 


FRAMES 

(F«r  Cost  of  Relay  Add  Price 
ef  Frame  to  Price  ef  Coil) 


FRAMES  WITH  MICROSWITCH 


COILS 

(For  Coet  of  Relay 
of  Coil  to  Price 


SHOCKMOUNTS 

Lorgo  Quontifies  of  Lord,  Barry,  U.  S. 
Rubber  ond  Other  Makes  ef  ShockmoipatP  in 
Stock.  Most  Sixes  Avoilable.  Prices  Below 
Monufocturer's  Cost.  Send  Us  Year  Require¬ 
ments. 

APC  TRIMMERS 

We  Have  Preductien  Quontities  of  13,  IS, 
25,  3S,  50,  7S,  100  ond  140  Mmf  Air  Trim< 
mers  Available  at  Lew  Prices. 

MU-METAL  LAMINATIONS 

Et,  Fs,  Is,  Lt.  Ten  Sixes.  Quontities  Avail¬ 
able. 

Somplo  Kit,  4  lbs.  Sufficient  Quantity  of 
Each  Sise  ter  One  Unit— Pestpoid  in  U.  S.  A. 

$19.75 


H-F  TIE  POST 


SLOW  ACTION  COILS 


No.  0150734 

8.C.  stock  No.  2C6996-i053A/C2 

Wastarn  floctric 

PHASE  SHIFT  CAPACITOR 

Hiy 

1  As  Vsed  In  IU’10.53.\.  S(*R545  and  other  Radar  1 

Equipment.  New.  in  original  boxes 
150.00.  100  for  1250.00. 

17.50  each 

SEALED  RELAYS 

Clare  5001:  34vdi':  DPHT:  300  ohm 
Octal  Plug  lU'ic:  #11678.  $5.95 

Struthera-Dunn  I6ICXCI00:  12  y<4c: 

3A».  Ilk:  #R679 . 3“  9' 

Sipma  73351:  )6vdc;  8PDT;  Dhh) 

ohm:  8  ma:  #11682 . W.95 

Allied  SKHX.  14VIK':  1A.  nit:  itr, 

ohm:  #R913  . 

SIGMA  Type  4AH:  1000  nhin:  SPDT.  4  i 

1.5  ma.  hold.  5  prong  |  lug  In . 

SIGMA  71257:  6  voc.  SPDT.  500  ohm’*. 
SIGMA  949:  II5V  AC.  SPOT  N.C. . 


KOVAR  GLASS  TO  METAL  SEALS 
HIGH-VOLTAGE  FEED  THRU 


ULTRA  SENSI-  S 
TIVE  RELAY 


.Nominal  Operating: 

Characterlatic^,  11.0(8) 
ohmv.  0.4  Ma.  4V  IK' 

SPDT  Kurman  BKI-’i  .\dJu'*table  (’ontactA  A 
Armature.  <11277  10  for  M.OO.  lOO  far  475.00. 

5.95  each 


nov  60  CYC 
TIMING  MOTORS 


.Many  isv<"»  and  viz****.  .Srnd  uh  your  liliieprlnt  or 
sample  for  our  <|uote.  Our  priren  are  a  fraction  of 
original  fai’tory  rciwv. 

..<.\)iri.K  KIT  eoo  m^mW 

■•6  SeeU  <S  ea.  lStypr!ii  ^  »n  USA 

LAW  KIT  1  COO  ro>tpaid 

:foo  s^aN  1 20  tvpen)  m  USA 

fIMI  STEPPING  RELAYS 
rBBl  GUARDIAN  SERIES  R 

Thre«*  liWAic  t'p«‘v  fop  24V  AC  Op- 

/I  1.  Continuous  rotation:  In  this 
1  type  fhe  contact  Anger  athances 
JVpvy'tM  one  '<tep  each  time  the  circuit 

*  S  Electrical  revet.  Ueeeta  when  a 

*  I  <iecnnd  col)  la  energlsml. 

1.  Add  and  aubtract.  Rtepe  back  one  or  more  con- 
tartv  at  a  time  instead  of  resetting  compIet«dy. 
10  I'uLwa  per  second.  Contacts  are  rated  at  1 
ampere  at  110  volts.  60  cyelee.  oon-lndurtlve  AC. 
The  elei’trical  reset  type  has  up  to  36  active  contact* 
while  the  continunus  rotation  types  each  have  4n 
contacta.  HK.ND  U8  YOITR  UFX^t'IRF.MEN’TR. 


WE  ALSO  HAVE  PRODUCTION  QUANTITIES  IN  STOCK  OF 


niversaf 


324  CANAL  ST..  N.Y.C.,  13,  N.Y.  WAIker  5-9642 


general  cotp.. 


TRCUmm  QUANTim  IN  STOCK! 
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KITS 

Ttothtuh  cond . 

Pofenlionirtrr  . 

H.  Mira  rond . 

Mira  cond . 

Uotary  S«r«  . 

Filter.  2  4*r.00V  ronds. 
2  SH.  185  Ma.  (*hokM 


1290-DB 

im-nr 


2n(N)  tn  5100  mmfd. 
9100  to  10000  mmfd 


COAX. 


CHOKES 


14  HeD  .13  ampa 

15  Hen  50  ampe 
Thord  n  T60«50 
Tbord  n  T!9(’45 

Specially  Priced 


5  Hen  2  ampe 
2.6  Hen  .80  amiie 

7  Hen  .57  ampe 

8  Hen  .52  ampe 
12  Hen  .  10  ampe 


WANTED 

Condensers  of  all  types  in  any 
quontity.  Also  other  standard 
components.  Top  prices. 


CERAMICON  CONDS. 


COXDEXSERS 

MICRO  &  TOO.  SWS.  -  RELAYS  -  POTS 


GUARANTCID — OIL  CONDENSER  SPECIALS — GUARANTEED 


1  mfd. — 1500  . 

(JE  aieP-IST-GI 

3.75  mfd. — 1000  V. 

t'-l»  KCH  60:i7-l 

6  mfd.— 330  VAC.  . 

IMm-i  4 

2  mfd. — 600  V . 

tM)  244*x144'x1'’ 

.5  mfd.— 400  V _ 

(’P63  H1AE.504  KK 
Avox  416  5f(T.  Disc. 

100  10<(.  500  25% 


10  mfd.— 600  V . $.98 

Three  term,  bal.  mtft.  channel  tvpe 
Dlm.i.  3Y'  X  3H*  x  2*.  Two  5  mM 
section*  rated  400  V  at  72  def.  “C". 
IKIK)  V  te*t.  Meet*  commerrlal  specs, 
for  600  V.  operation  up  to  40  defs. 

Ideal  for  filter  or  power  factor  applica¬ 
tion.  Repeat  sales  prove  this  ruRired 
high  quality  condenser  to  be  of  out* 
standing  value.  Carton  of  24.  weight 
42  lbs.  Large  qua.  available. . .  ^  39 


4  mfd.— 600  V . $1.15 

Tobe  TU8-6U4 

5  mfd.— 300  VAC _ $1  05 

3’a'x2Vxl*S/16* 

8  mfd.— ^00  V . $1.69 

44*  H.  x  2'  Dla.  Bkt. 

1_1  mfd.— 400  V _ $.85 

3  ST.  Bathtub.  Lots  of  100  10%  Disc. 
Same  Tvpe  but  with  2  Terms.  Case  cmn* 
mon.  $.70 


POWER  SUPPLY 

eCJP-20AUX  for  ASIt  7/7.\/7B  equip. 
800  ey.  115V.  Imp.  2.5/56.5/8K0  20tM»V, 
out.  Contains  GAC7,  5T4  A  2X2.  plus 
oil  conds:  chokes,  resistors,  connectors 
A  Switches.  Brand  new  and  tndlvld* 
ually  boxed.  Measures  7*11  x  x 

!3*-L.  Cover  not  shown . $0.75 

Lots  of  10.  10%  dl£C. :  25.  15%;  50 


—  TRANSTAT  — 

115T.  1  phase.  100  amps.,  Kva  11.8. 
Range  0-115  V.  Amertran  ff29145. 


JAN  APPROVED  TRANS.  MICA  CONDS. 


10«M— lOOOV  4.55  tofA— 000V  ^25 
•arO—lSOOV  4.25  6af«— 600V  1.55 
•■fd— lOOOV  5.25  4af4— 600V  1.75 


MICA  CONDENSERS 

6.  0.  8.  10.  15.  25.  30.  34.  39.  50.  70.  75. 100> 
140.  150.  185.  200.  230.  240.  250.  300.  350. 
390.  400.  470.  500.  510.  600,  650,  700.  750. 
1000,  1200.  1250.  1400.  1500,  2000.  2200. 
2400.  3000.  3300.  3700.  3900.  4000,  4700. 
5000.  5100.  6000.  6200,  6500,  7900.  7950. 
7960.  8000.  9100  A  10.000  MKffd. 

*  PRICE  SCHEDULE 

5  to  750  mmfd . 4^ 


Spacial  Mica  Kit  100  @  $3.50 


Speeiol  S.Mica  Kit — 100  @  $6.50 


ELECTRONIC  ALARM 


SILVER  MICA  CONDENSERS 


lOMV  75o'.  800,‘l0(i6.  1400.  liso.'  1700.  *'2500 

1500V  S.M  “"'JO,.,  95„„jM . 

rORS  1000  to  1700  mnitil . I4v 

»VN  . I.M  inoto  800  mmrd . 

177  ...  .M  2500minfd .  . l*t 


CHANNEL  CONDS. 


DEPENDABILITY  IN  ELECTRONICS 

Attn:  Industrial  Purchasing  Agents  .  .  . 

Out  new  Radio  Master  Catalogue  is  available  to  you  at  no  charge  upon  receipt 
oi  your  request  on  your  letterhead.  We  are  National  Distributors  oi  General  Electric. 
Sylvania,  Ohmite,  Amphenol.  Sprague,  Aeiovox.  Sangamo,  Stancor,  Merit  A,  H.  &  H.. 
Simpson  and  many  others.  All  telegrams,  cablegrams,  ond  inquiries  acknowsidgsd 
and  orumpiiy  answered. 


JORMAN  DADIO  niSTRIBUTORS  iNC 

94-29  MIRRICK  l\  80UIIVARD  [y  JAMACIA.  N.Y.- Rlpubiu  9-  J  46SI 


Portable  Instruments 

Molded  Bakelite  case  7"  %  4V4"  *  3" 

D.C.  MICROAMMETERS 

5 . .  10 .  SO  microamparoi 
THERMOCOUPLE  MIUIAMMETERS 

1.  5.. 5  .10  mllUonparM 
THERMOCOUPLE  VOLTMETERS 

S  to  500  Tolta 


Precision  Electrical  Instrument  Co. 

M  Grand  Street  New  Verk  II,  N.  Y. 


Write:  ART  HANKINS,  Owner 

MOIVUIOVTII  RADIO  LABORATORIES 

Box  I.TO  l  ong  Rrnnoh  A-.TI02  OraKIII'RST.  •!. 
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YOUR  MOST 
COMPLETE  SOURCE 
OF  UHF*UG*AN 
CONNECTORS 


so  839 
PL  259 
UG  176  AJ 
UO  175AI 
PL  959A 
UG  803/U 


M  35t 
M  359 
M  359A 
PL  851 
PL  874 
UG  108AI 
UG  103A) 
UG  104/U 
UG  105AJ 
UG  196AJ 
PL  275 
PL  895 
SO  865 


RECEPTACLE 

PLUG 

ADAPTER 

ADAPTER 

PLUG 

PLUG 

RECEPTACLE 

HCKX) 

HC)C» 

HOOD 

CAP  •  CHAIN 
CAP  a  CHAIN 
T  CONNECTOR 
ADAPTER 
ADAPTER 
JUNCTION 
FEED  THRU 
TWIN  PLUG 
RECEPTACLE 
ADAPTER 
JUNaiON 
T  CONNEOOR 
FEED  THRU 
PLUG 

RECEPTACLE 


TO 

990 

AND 

OVER 

S  .4S 

1 

1  $  .40 

.Si 

.50 

.It 

I  .11 

.If 

1  .11 

.40 

.IS 

.40 

.ss 

.4S 

.4S 

.14 

.11 

.t4 

.tt 

.t4 

.t4 

•SO 

.4S 

.21 

.30 

t.8S  1.1« 

ijm 

1.M  1.M 

1M  1.TS 

8.11  8.M 

1.SI  1.M 


HI 


UG  9/U 
UG  10/U 
UG  11AJ 
UG  18/U 
UG  13/U 
UG  14AJ 
UG  15/U 
UG  16/U 
UG  17/U 
UG  11/U 
UG  18  A/U 
UG  18  8/U 
UG  19AJ 
UG  19  A/U 
UG  19  B/U 
UG  90/U 
UG  80  A/U 
UG  80  B/U 
UG  81 /U 
UG  81  A/U 
UG  81  B/U 
UG  81  C/U 
UG  81  D/U 
UG  88/U 
UG  88  A/U 
UG  88  B/U 
UG  88  C/U 
UG  83/U 
UG  83  A/U 
UG  83  B  U 
UG  83  C/U 
UG  27  A  U 
UG  87  B/U 
UG  27C/U 
UG  88/U 
UG  88  A/U 
UG  88  B,U 
UG  89  U 
UG  29  A  /U 
UG  89  B  U 
UG  30/U 
UG  38/U 
UG  33/U 
UG  34 /U 
UG  35  A/U 
.UG  36/U 
UG  37, U 
UG  37  A/U 
UG  38  A/U 
UG  39/'U 
UG  40/U 
UG  45/U 
UG  46/U 
UG  49;U 
UG  50/U 


S  1.95  UG  57  U 
8.75  UG  57  B/U 
8.85  UG  58  U 
1.55  UG  58  A,U 

8.85  UG  59/U 
1.80  UG  59  A/U 

1.85  UG  59e/U 
8.75  UG  60 /U 

8.75  UG  60  A/U 

1.75  UG  61  /U 
1.75  UG  61  A/U 
1.75  ,  UG  83/U 

8.85  UG  85/U 

8.85  ,  UG  86/U 
1.95  I  UG  87/U 
1.95  UG  88/U 
1.90  UG  88  B/U 
1.90  UG  89/U 

1.85  UG  90/U 
1.95  UG  91  U 
1.45  UG  91  A/U 
1.75  UG  98/U 
1.95  UG  98  A/U 
1A5  UG  93/U 
1A0  UG  93  A/U 

1.50  UG  94/U 
1.95  UG  94  A/U 
1A5  ,  UG  95  U 
1.95  ■  UG  95  A/U 

1.75  '  UG  96/U 

1.95  !  UG  96  A/U 

3.75  I  UG  97/U 

3.75  ;  UG  97  A/U 

4.50  UG  98/U 

3.95  I  UG  98  A,'U 

3.95  UG  100'U 

4.50  UG  100  A/U 
1.00  UG  101 /U 
1.90  UG  101  A  .  U 
1.90  UG  107  A  U 

8.50  UG  107  B  U 
19.00  UG  108.'U 
19.00  UG  108  A/U 
19.00  UG  109/U 
19.00  UG  109  A/'U 
19.00  UG  110'U 
19.00  I  UG  114  U 
19.00  UG  115;U 
81.00  UG  119  U  P 

1.75  CW  183  A  U 

1.95  UG  131  U 
5.00  UG  146  U 
5.00  UG  148  A'U 

10.00  UG  149  A,U 
80.00  UG  154/U 


CW  155,11 
UG  155/U 
UG  156/U 
UG  157/U 
UG  151/U 
CW  159'U 
UG  159  A/U 
UG  160  A  U 
UG  160  B/U 
UG  166/U 
UG  167/U 
UG  167  A/U 
UG  173/U 
UG  174,  U 
UG  180  A/U 
UG  181  A/U 
UG  188  A/U 
UG  185/U 
UG  188/U 
MX  195/U 
UG  197/U 
UG  801 ,  U 
,  UG  802/U 
UG  804  A/U 
UG  806/U 
UG  807/U 
UG  808/U 
1  UG  218  A/U 
UG  213  A/U 
UG  81 5, U 
UG  816  ,  U 
UG  817,'U 
UG  818/U 
UG  81 9/U 
UG  880,'U 
UG  882/U 
UG  883/U 
UG  884,'U 
UG  831 /U 
UG  833/U 
UG  834/U 
UG  835 /U 
UG  836/U 
UG  837/U 
UG  841 /U 
UG  848/U 
UG  843/U 
UG  844/U 
UG  845 /U 
UG  846/U 
UG  249,  U 
UG  850  U 
I  ,  UG  851,  U 

I  UG  858/U 

I I  UG  853/U 


S  .43  UG  854  A/U 

9.50  UG  855/U 

8.50  UG  856/U 

8.50  UG  857/U 
47.50  UG  859,  U 

1.95  UG  860/U 

8.10  UG  860  A/U 

1.10  UG  861  'U 
I  1.50  UG  868/U 

47.50  UG  866  U 
5.75  UG  869,  U 

5.75  UG  870/U 
.38  UG  871 /U 

80.00  UG  878/U 
10.00  UG  873/U 
10.00  UG  874,'U 
10.00  UG  875.'U 
1.35  UG  876  U 
1.30  UG  879/U 
1.00  UG  886/U 

4.95  UG  887, U 

8.75  UG  890  U 

3.95  UG  891 /U 

3.50  UG  894  U 
1.00  UG  899  U 

15.00  UG  306.  U 

81.50  UG  309/U 

3.50  UG  338/U 

4.10  UG  333/U 

5.50  UG  334/U 
14.00  UG  335  U 

7.50  UG  347,  U 
10.00  UG  348  U 

7.50  UG  349/U 
10.00  UG  358  U 
43.75  UG  358A/U 

6.50  MT  418 


UG  496/U 
UG  499/U 
UG  503/U 
MX  504 
UG  505/U 
UG  506/U 
UG  507/U 
UG  586/U 
UG  530/U 
UG  531 /U 
I  UG  538.U 
UG  533/U 
UG  535/U 
'  UG  536/U 
:  UG  541 /U 
MX  554AJ 
UG  557/U 
:  MX  564/13 
UG  564/U 
;  UG  565/U 
UG  566AJ 
I  UG  567/U 
UG  568U 
UG  569/U 
UG  570/U 
UG  571 /U 
UG  578 /U 
UG  571/U 
UG  608/U 
UG  603/U 
UG  685 /U 
UG  687/U 
UG  688 /U 
UG  634.  U 
MX  913/U 
UG  931 /U 
UG  938/U 


i.to 

UG 

414/U 

tits 

t.TO 

UG 

419/U 

l.ts  1 

III 

'  Miaioture 

It.SO 

UG 

481  U 

3.tS 

III 

iri 

It.SO 

UG 

428/U 

l.ts 

Ml 

r  V 

1  Coaneclor 

JS.SO 

UG 

483.  U 

S.90 

11.09 

UG 

447/U 

I.SO 

MC 

10 

.34 

ts.oo 

UG 

478/U 

so.oo 

MC 

to 

.44 

3.4S 

UG 

479/U 

33.90 

MC 

30 

.it 

3.9S 

UG 

482  U 

33.90 

MC 

40 

.t4 

4.  SO 

UG 

483. U 

4.4S 

MC 

50 

.34 

4.00 

UG 

484/U 

s.to 

MC 

60 

.44 

t.so 

UG 

486/U 

1.30 

MC 

70 

.it 

3.10 

UG 

487  U 

4.S0 

MC 

to 

.94 

It.SO 

UG 

491  /U 

t.ts 

MC 

100 

I.to 

It.SO 

UG 

498  U 

S.OO 

MC 

110 

l.lt 

It.SO 

UG 

493, 'U 

T.ts 

MC 

110 

.34 

T.so 

UG 

494/U 

4.TS 

MC 

150 

.TS 

i.SO 

UG 

495/U 

T.SO 

MC 

150 

I.SO 

V 


It's  freel  ^  r«qv«sf  on  fotir  foPtorfioed  will  bring  jrou 
o  copy  of  oof  nmw  AN  ond  Attociafd  Hard- 
worn  end  Fittings  Catatog  /est  eH  the  press, 
ieguesf  cotafeg  No.  AN  9. 


LIFE  ELECTRONIC  SALES 


345  Broadway,  New  York  13,  N.  Y. 
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COMPASS 


WE  MAINTAIN 
OUR  OWN  FULLY 
EQUIPPED  TESTING 
LABORATORY  TO 
TEST  AND  GUARANTEE 
ANYTHING  WE  SELL 


COMMUNICATIONS  COMPANY 

393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 

CABLE  ADDRESS:  COMPRADIO,  N.  Y. 
ALL  PHONES:  BEEKMAN  3-6509 


Suppliers  of 

MARINE,  GROUND  ft  AIRBORNE 


TCS  —Collins  mid.  Navy  radiotelephones 
lor  shipboard  and  mobile  use,  compelte  with 
all  accessories  lor  operation  Irom  12,  24,  110, 
230  volts  d.c.  and  110  or  220  volts  a.c. 


SCR'284 — the  lamous  mobile  and  ground 
station  lor  Held  use.  Large  quontity  of  com¬ 
plete  sets  available. 


TRANSMITTERS 


TDE  — Novy  or  commercial  marine  trans¬ 
mitters,  complete  110  &  220  volts  d.c.  and 
a.c. 


MAG  — 10  cm.  portable  link  radar  trans¬ 
mitter  receivers,  6-volt  operation. 


FROM  25  WATTS  TO  5  KILOWATTS 

RADAR 
SONAR 
TEST  SETS 

TELEPHONE  EQP'T. 
CONVERSION  EQPT. 

—MOTOR  GENERATORS 
—CONVERTORS 
— DYNAMOTORS 
—INVERTERS 
—POWER  SUPPLIES 
—RECTIFIERS 


TBN  — 200-500  kcs,  complete  with  220/440 
volt,  3  ph.  S0-60c.  power  supply — conserva¬ 
tively  rated  at  1  kw.  output. 


TBK  — Navy  high  Irequency  transmitter, 
2-20  mcs;  500  watts  output.  Supplied  com¬ 
plete  with  m/g  and  starter  lor  d.c.  or  a.c. 
operation. 


SCR-510  and  610  in  quantity 


TBM  —same  transmitter  but  with  speech 
input  equipment  to  give  350  watts  phone. 


TBL  -Navy  all-wave  transmitter;  350  wotts 
output:  CW  and  phone.  Supplied  complete 
with  m/g  and  starter  lor  d.c.  or  a.c.  operation. 


BEACONS 


AN/CPN-8 
AN/CPN-6 
YJ  and  YG 


TAJ  —Navy  intermediate  Ireq.  transmitter, 
175-550  kcs;  500  watts  output.  Supplied 
complete  with  m/g  and  starter  lor  a.c.  or  d.c. 
operation. 


. 3  cm. 

for  shipboard  use 


I  TUBES 


SPECIAL  PURPOSE  and  TRANSMITTING  TYPES 
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LUCKY 


j cicha:  * 

ro 


I’  VmGHlWmrn^ 

39'rEACH  3  FOR  1 1.00 


roor  suiiTCH 
*i«oc  or  Mc«ju 
SUMMUS  rMTfItlAL 


4yKiTt£^ 


miKO^ •  15  A  H  p.  SItKTCW 


NEW  4  USED  -  COMRlETf  UNI  OF 
tei  4fok*i  fr«»«  Irolift  MoUhvri  Sh». 
Punch**  ••n*  Spot  Weldffi  -  D>  Acr*.  I 
WK.tnri  Equ<pm«nl  *lc 

B.D  BROOKS,  INC.  310  a.i..., 

4o*t»n,  Mon_ T*l  MAncpck 


TUBES 


DIREGRON 

SELENIUM 

REGIFIERS 


A  hoti4  wound  oloctrie  TIMING  SWITCH 
Peintor  movos  bock  to  ZERO  ond  shots  oH 
RADIO— TV  — Eloctric  Mixor— PhotofroHilA 
Dovlcos — Timo  Doloy  otc.  Fornishod 
with  Colibrotion  Chort  ond  Pointer  H  25 
Knob.  Bi^gost  borgoin  wo  ovor  hod.  I  ' 


Wo  guarontoo  oU  tuboo.  Wo 
oadoooor  to  glTO  you  low,  low 
pricot.  consiotoDt  srith  guolity 
morehandloo  and  oorrico. 

Horo  is  o  partial  UotiBg  only. 

You  may  ordor  othor  popular 
typM  not  lUtod  ol  similar  sot* 
logs.  Stock  up  NOW. 

oa2. . 98  AAr;7  t.2s  soi.*r.T  ss 

OB2  ..  I  10  0AH6  !.••  RK-72  .74 

(M  SARISS.  I.IO  6AJS  1.74  RK-7) . 74 

OI)3/VHIOS.  .94  6AK3  79  lirZO  .  1.00 

OZ4 . 59  tAM.  2.2S  Ft;  lOS . 19.50 

lATGT  09  SATO.  .60  P115-A  .  0.94 

IAEA  90  OAHO.  .05  211  75 

iBSliT  SS  OAVO.  .54  2$»-TN  lAYS 

1R22.  2  00  ORt  .05  274-0  2.95 

1R2S.  SOO  ORDO  SO  274-B  2.95 

1R27  ..  .14.90  0BB6 . 45  27S-a(WE).  4  00 

1II5GT  .  09  0f:4 . .45  27or  A  G  14.00 

1L4  .  .60  0CR6  .  .44  HF  SAO..  27.S0 

11a2I(GE)..  4.00  6F0-M . 09  lOO-TN  .  7At 

1LA0.  .  90  OPO-C;  .89  404  TI.  8.74 

1N2I-R.  295  OGO-G.  95  UtA  ^WC).  S.*f 

UiaS>A..  .  2.2S  014  0  75  SllA(WfO.  0.50 

IN23-B..  .  3.49  0J5  .  49  32S  A  (WE).  5.00 

IN34....  .  .04  036  .59  S37A  (WE).  3.00 

1N34-A..  .  .75  0J7  .75  349A  (WE).  1.45 

1N44/400R  1.2l'6K0<iT  59  450.B  (WE)  4.94 

1N4S/4004  1.49  0K7  M  70  459-A  (WE)  AOO 

IN48 . 55  6tA5-<i  .19  471  B  . 85 

1N51 _  .5I,0L6-G  .  1.19:  S74-A  (WE)  AOO 

1N52 .  1.7|l6L7  98  (WO.  S.S« 

1NS4 . 891  6N7-M  .95,  S87-A  (WE).  2.50 

1N63 .  3.81  ‘  6Q7<iT  88i  400-A  (WE).  2.58 

1N64 . 72  6S7-M  .98|  401-A  (WK) .  3.50 

INOS .  .84  68D7.  .79  40.VB<WE).  7.58 

1N69 .  |.23‘  6!4(i7  .881  40r-A  (WE>.  5.80 

1N70 . 3  IS!  0HI17  .04I  4AAA  (WO.  2.74 

IN73 .  I.20:  6RJ7  .09,  421-A  (WO  3.50 

1N73 . 28.53' 68R7(iT  o2  Gl.  559 .  1.00 

1N74 . 2I.90I  0HL7GT  .oO  Kr'070  .  25.00 

1N7S .  3.33  0SN7GT  .70  TOO-O  55.80 

1N81 .  2.58  6T8  .75  715-C  .  20.08 

ll’4 .  49‘  6G0-CiT.  OS'  717-A  .98 

lAPl . 8  SO  OVOliT  .00  723A/B  17.50 

2B7  75i  6XSGT.  .  52,  8»>S  .  3.25 

2C49  .  r:  50:6Y6-G . 95  80S  ..  15# 

2C4S(CO  lAH  7A0 . 05  807....  1.59 

5.58  7A8 _  .75  811.  ..  2.74 

.  .  1.35  7C6 . 80,  Sll-A..  3.50 

.  2.74  7C40  .  .  tsno  812  .  .2.74 

.  2.19  7r7  .  .  .741  8)2-A  3  50 

.  0  58  7H7  . 801829  ..  9.95 

.  27.25)  12AO  .6S<  832  7.25 

24i^5l  I2AT7 . 751  8S2-A  8.50 

34.00>  llAin . 69  837...  1.44 

27.50  I2AV6  .  .54!  860.  ..  3.95 

.S9il2AX7..  .99)061  ..  22.50 

.  9  00  12RA0  ..  .69  000.4  155 

7.50  12RA7 . 90f72<A(OC-  SM 

12.00  I2HI>0  1.25  CK-IOOS  .48 

.  S.7S<  12BEb  .451  280..  .80 

.  9  50  12<.8 .  .79  1613  .  .7$ 

85  00  12H6  ..  .75  1614  .  2.25 

)..  lASt  12SA7.  .  .75  1616  74 

...  7.50  12SF5  ...  .70  1422  (4UM)  1.M 

...  9.95>  l2S(f7  . 87  162$  ..  .40 

I..  SO  12SH7  . 95  1629...  .40 

.49  I2SJ7  ...  69  1631  ..  1.50 

.99  I2HK7 . 75  1632...  .70 

80  I2RL7  .75  2050 .  1.48 

.  26  SO  12SN7GT..  .84  2051....  .  1.19 

.  12  95  12SR7  M  ..  .75  5516.  .  6.9S 

U.40  Ur?  .  ...  .80  SS28/C6L  IS.OO 

..  3.00  25AV5  .  1.25  50011-4.  3  95 

.  1.95  2SR06GT...  .79  1446  ..  2A0 

1.29  25I.9GT.  .  .64  5814 _  4.50 

...  .55  25Z6 . 67  5910....  75 

...  .85  S5BS.  .40  8020....  98 

45  3SGS  .  .  .40  9001...  1.45 

.75  4SL6  .  .69  9004....  1.10 

.98  S5Z5GT  .49  9004...  49 

.94  42 .  .64  9006..  39 

.64  S0C5.  .50 

WRITE  ON  TYPES  NOT  LISTED 


HAYOON  SYNCHRONOUS 
TIMING  MOTOR 

no  t.  60  cyrlf  .-.Oltl-M. . .  $2.60 
110  *.  00  cycio  I/IO  RI*M. .  $2.35 

no  f.  60  cycle  1UI*M.  $2.85 


Buy  Direct 
From  M'facturer 

In  Stock  for  Immed.  Delivery: 

Full* Wove  Bridge  Types 


ISOLATION  TRANSFORMER 

130  volt,  to  115  »olt« 
Sttp-Dosn  115  tolu  to  130  rolls 

0 . $2.85  115  ToIu  to  57  folts 


Ws  Minufocturs  ttanOord  u  wsll  at  iMcial  types  of 
MltniPM  rpctltkrt.  roet.  tuppliet  and  XFMR8.  Low 

Cict«  .  .  .  Writs.  You  will  liko  our  pulck  soryieo. 
■r  oeloot.  and  lood  workmanship. 

Sdlontum  Plated — Quonfitied  For  Sole 


REDMOND  Poworful  5*  Blowor  or 
Vontilator  115  toUm  .\C  6(»  oTle*  18 
wattA.  For  Kitchen  —  Ijihoiatory. 
n.  ai  or  CoM  or  t'hcmlral^. .  17.54 


•  New,  Selenium  Rectifier  Tronstormers 

!l:  115  V..  60  cycloa  tn.  )  4  Ampn . 4  4 

C:  9.  It.  18.  24.  end  36  >  12  AmpH . 16 

U  )  24  .\mp8 .  35 

Hade  to  nur  tipres.  for  contlDUou.<i.  heavy  duty  um 


Genuine  TELECHRON  Motors 


TRANSFORMER  SPECIALS: 

II5V.  PRI>-34V.  50  amp  tocond  XFMR. 

liSV.  PRI^V.  m  IM  Amp.  SEC . 

IIS/234  V.  44  cy.  PRI.  8EC.:  1.5.  30. 
and  34.5V  G  4  AMPS.  Harm.  Soalod  . 

1 15V.  PRI— 24V.  G  2  Amp* . 


General 

Electric 

Rpend  Case 
Smaller 
Namoraii 


Westinghouse 

ELAPSED 

TIME 

METERS 


)SGT/G. 


sr.pi... 

$FP7  . . 

5B4GY 

51)40.  . 

5X4G 

SY4GT. 

6AB4... 

6An7... 

6A(:7... 

6AG5.. 


Top  Dollor  Paid  for  SURPLUS  TUBES 
&  EQUIPMENT  —  Send  List  With  Details 


ALL  PklClS  F.O.B.  N.  Y. 


FILTER  CAPACITORS 

acity  I  W.  VelUee  t 


Selenium  Power  Supply 

0  to  12VDC/2  Amp.  Variable  DC  supply,  uneoiietl 
and  completely  built— Inpt.  115t/60  ry-  Ukohle  LAD 
supply.  nianiHit  DC.  platlnc.  battery  chardOR. 
model  railroad,  includea  voltace  or  ipeed  control  and 
center  otT  reversing  sw.  Ideal  for  two  '*I10”  lort)ino- 

Urea  . 410.95 

2  far  $20.00 


GLASS  TUBING 

PYREX  .  NONEX  .  URANIUM 
BULBS  4  CYLINDERS 
WRITE  FOR  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 

PHONE  KEYPORT  7-1286 
M.  R.  jg  I  Box  BAX _ Keyport,  I 


32  KV.  VACUUM  CAPACITORS.  EIMAC  BOXED 
6MMF  $4.50  —  12  MMF  $10.99 

50  MMF  $13.90 


Solo  Hoovy^Duty  Plots  Tronsformors 

PRI:  200.  220.  244  Vaitt  0  54-64  ev. 

SEC:  700-4-744  Vaitt  (f  ^naaryativa  204  Ma. 

6'  X  6'  I  4'/t*— Naw— SpMial  . 417.94 


Bllley-Tym  SMClOO— 
New— 100  KC  and  1.000  KC 


LM  FREQUENCY  METER— INT.  MODULATION 
— Orlf.  Baek.  Excellent  eenditien  $119.00 


CARTER  OVNAMOTORS  6V  DC  Input  5fK» 
VDC.  Output  W  ISO'kIA.  Only  7'  x  4' 

X  9*.  In  Ortg.  Ufr's  Canmu.  Only . 428.00 


SHEET  METAL  MACHINERY 
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I 


^e€ulcf€iCLnten^  ^ 


.  93,  TJtcu^.  j 


2&  1.9H  75  25  I.9H5M  3(K)  9.49 

6U  i.HI  7S  75  3.90  SM  150  9.59 

150  5.93  80  SO  i.53  759  25  2.23 

50  2.HI  M0  500  12.49  750  150  5.49 

50  2. HI  100  25  1.9H  1000  25  2.53 

100  4.9H  160  SO  2.53  1000  50  2.99 

300  H.42  100  100  4.39  UOO  225  7.20 

l(N>  4.97  125  25  2.23  1200  300  8.40 

225  9. 58  ISO  50  2.53  1250  SO  2.99 

225  9.90  175  25  2.23  1250  ISO  9.10 

25  1.97  185  25  2.2.3  l.‘>00  25  2.53 

50  2.53  200  25  2.23  1.560  50  2.99 

100  4.98  200  100  4.40  1960  50  2.99 

25  2.23  JOO  1.50  5.04  IKOO  ISO  9.19 

50  2.53  225  .50  2  .53  ^600  25  2.53 

75  .3.90  250  25  2.23  2000  50  2.99 

25  1. 98  250  50  2.53  2250  150  9.24 

75  3.95  300  .50  2.53  2500  50  2.99 

50  2.53  300  75  3.90  2.500  100  4.98 

25  2.23  300  100  4.40  2500  150  9.24 

50  2.53  300  150  5.04  3000  25  2.99 

100  4.37  .3.50  25  2.25  3000  100  4.95 

25  2.23  350  100  4.40  5000  25  2.99 

50  2.53  .370  25  2.23  5000  50  2.90 

25  1.98  37H  150  9.59  7500  50  2.90 

75  3.90  400  25  2.23  7500  100  9.32 

100  4.38  400  75  3.90  10000  .SO  2.99 

50  2.53  500  25  2.23  iOOOO  100  9.32 

50  2.53  .500  50  2.93  10000  100  9.51 

25  2.23.500  75  3.95  I.SOOO  25  3-25 

25  1.98  500  UMl  4.5(  20000  150  8.79 

50  2.93  500  160  5.15 

Specify  Type  Shaft  Rniuiml  “S’*  or  “Knob** 
SpM'ial  Price*  lof^uaDtily  I  aara. 


TO  AMERICAN  INDUSTRY 


•  RESISTORS 


GLASS  FFRRULE 

**  pr.isioN 


0004  skv  0009S  Skv  01  12k 

OtNiS  lOkv  001  20kv  .03  ,  8k 

<88)57  lOkv  0011  2llkv  .059  [  5k 

<88)05  lOkv  00124  ISkv 

001  lOkv  01  5kv; 

.015  Skv 
.25  I.Okv 
C>D  Type  fSC 

30kv  .001  .30k 

30kv  03356  2.5k 

30kv  .O07/I5kv— 70A  300kc 


<8)0155 

<88)4 

<88)533 


SEARCHLIGHT  SECTION 


POWER  RHEOSTATS 


WESTERN  LABORATORIES 

announces 

A  New  and  Unique  Electronic  Service 

Because  of  the  unusual  demand  for  military  elec¬ 
tronic  test  equipment,  we  will  re-create  pieces  with 
military  nomenclature  of  acknowledged  superior  design 
in  small  or  moderate  quantities. 

Moreover,  we  will  do  this  at  a  speed  unheard  of  in 
electronic  circles.  Our  vast  library  of  technical  infor¬ 
mation,  together  with  unexcelled  laboratory  facilities 
under  the  control  of  the  finest  technicians,  frequently 
permit  procurement  of  critically  needed  test  gear 
otherwise  unavailable. 

We  often  are  able  to  produce  and  deliver  before 
similar  material  can  be  supplied  as  GFE  or  govern¬ 
ment  bailment. 

Complete  satisfaction  assured,  and  best  of  all,  our 
prices  reflect  a  considerable  savings  to  you.  Write, 
wire,  or  telephone. 

TEST  EQUIPMENT  HEADQUARTERS 


LARGEST  VAKIITIIS  OF  NEW 
SURPLUS  AT  LOWEST  PRICES 

•  OIL  CAPACITORS 

LARGE  RECTANGULARS 
SMALL  RECTANGULARS 
BATHTUBS;  TUBULAR 


•  MICA  G-1 -2-3-4 


•  ELECTROLYTIC  FP  CANS 


•  AMPHENOL-CANNON 


•  AN-UG-UHF  CONNECTORS 


•  LORD  SHOCK  MOUNTS 


•  BIRTCHER  Tube  CLAMPS 


•  POWER  RHEOSTATS 


•  POTENTIOMETERS  v 


IMMEDIATE 

DELIVERY 

PL-112 

U-16-U 

PL-118 

UG-34/U 

PL-147-A 

UG-88/U 

PL-1 51 -A 

UG-260/U 

PL-259-A 

UG-306/U 

NOW  IN 

STOCK 

•  FUSEHOLDERS-MOUNTS 


•  INSTRUMENT  KNOBS 


•  MANY  OTHER  ITEMS 


P.  J.  SALES  -  WO  -  4-2490 


99  Murray  St. 


New  York  City  7,  N.  Y. 


C-1  Typ*  }  G-2  Typo  I  0*1  Typo  '  G*4  Typo 

<88)1  ftkv  <88)1  lokv  .<8)1  20kv  <88)25  3<lkv 

.<88)15  Skv  0<8)1S  lOkv  .00015  26kv  0008  3:>kv 

.<88)2  bkv  .188)2  lokv  <88)4  20kv  .<K)2S  2r>kv 

.0008  Okv  (88)25  I2kv  (88145  ISkv  003  20kv 

01  4kv  .(88).3  lOkv  <88)47  2<lkv  (8)39  20kv 

032  2kv  .00O37SI0kv  .0005  20kv  .(8)75  ISkv 


full  ratings  anti  prices  upon  request. 
Specify  your  ne^s. 

A.  MOGULL  CO. 

so  West  Broodway  N.  Y.  7,  N.  Y. 
Phone:  WORTH  4-0865 
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SEARCHLIGHT  SECTION 


^c€u(4^ucintc%^ 


^3. 


ATR.13  TRANSCEIVER 

DjmAmotor  powrmt.  Nthfr  14  or  U  T.  Shock 
mountM.  rrniotrlT  controllMl  iruiirclirrr.  Tuii*i>le 
receiver,  raiiice  I0R*im>  M.C..  l-rlionnel  cry*itoI 
controlled  VlIF  tronMnltter.  huilt-ln  proddoui  fur 
omnl.  Weiicht.  complete  with  plum,  rohie. 
19  lbs.  Less  crrstsl.  MdS  OA 


PORTAtLC  RADAR 

Ifwlel  8Q.  12  cm.  t'sed  on  musII  i«hlps.  nss  PTl 
iDdlcstor.  Maximum  ranm  20  miles.  1  Kw.  out¬ 
put.  Opmtea  from  110  VAC.  00  cps.  l*rloo  On 
Request. 

NEW  HEADSITS  A  HANDSETS 

RS-2S  |l!S-:t}»  T-20  M'<-18 

H8-53  TS-10-fi  ■nt-ivT  B-8 

RADAR 

APfM  Mark  10  RC~214 

AP8-0  MI>4/ArS2  Rr>224 

APT-1  MD.S/AI*fl3  BOieO 

APT-2  MI)22/UPN2  RT34/AP812 

APT-S  2fD.31l/Ar*Q13  srn-5iT 

APT-4  nr-lR4fFF  T-28/ APT-S 

TEST  EQUIPMENT  Comsiwt*  Lintl 
DuMont  224 tHrlllMwpo  TN-I18/AP 
1-77  lllrkok  Tube  Choker  TSI26 

1-20R  K.M  HIfnal  t^nerator  TA127/U 

HIT  Model  044  MiiltliMOer  TS181 

Ferris  kllcrovolter  18^  TS1.S9 
Keirlett  l*ackard  200-C  T8170/ARN 

I-IM  T810/APQ  TS-17S/irR 

RT-OSt  TS  23/AI^  T8175/UP 

BC-ltU  TS24A/AUIV-t  TSltt/UP 

lE-M  rS27/TMM  TRIMA/AP 

1-95)  T>4-«  T8204/AP 

1-901  TM4/AP  TS151 

1-122  TS-3.VAP  TRSllA/tJP 

I-120A  T830/AP  T8523/UP 

1  139  T8-4SA/APM-3  1-140 

1-145  TSOl/AP  T8-200/U 

1-212  T802/AP  Boontoa  Mod. 

1  222  TMS9  TOR  Sif.  Oen. 

T8-SA/AP  TH92  Boonton  Trps 

TfHOA/APN  TRIOO/AP  lOEF  8lf •  0«. 

T812/AP  TR-102 

TSIO/APM  TMIII/rP _ 


THE  WIDEST  ASSORTMENL  THE  STRONGEST  DEPTH 
AND  THE  MOST  IMMEDIATE  AVAILABILITY  OF  ANY 
SOURCE  ON  TEST  EQUIPMENT. 


We  are  currently  producing  and  delivering  the  TS-117,  TS'125, 
TS-108,  TS-102A,  TS-89,  TS-268,  TAA-16EA  and  the  TSX-4SE. 
A  more  complete  list  follows; 


Tt-m^U  TS-121 

TS-U4  AP  1  TS-SM/U 

TS.U9/U  I  TS-Ut 

TS-192/CP9A4  TS-SSt 

TS-m  CPM-4  TV)99A/U 
TA-197/CPM^  TS-Ml  U 
TS-IM  CPM.4  TA-m 
TA-29).  AP  TS-17T/U 
TA-mAP  TA-mu 
TA-2t$  AP  TA-4a/U 
TA-2U  MPM  TA^}7 
TA-2U  UP  l-M 
TA-22A^AM  I-OIS 

TA-220A  I-OIA 

TA.23A  ■  l-H  A 

TA-2S3/TPN.2  l-M  A 

TA-239A  I-IM/A 

TA.2$1  I-U4 

TA-2t3)  l-US 

TA-ia  I -122 

TA-27tAUP  l-U2-e 

TA-2tl  me-?  I •120 
TA-2AS,  CP  I-IMA 
TA.291  I-IMS 

TA-294  U  •.U7A 

TA-297/U  I-IMA 

TA-3tl/U  l-US 

TA-MIA  O  1-147 

TA-lU/FAM-l  I-ISIA 


TA^/AP 
TA-03  AP 
TA-70  APM-S 
TA-27  AP 
TA-t9'AP 
TA-M,  TPA-1 
TA-99.  AP 
TA-IW/AP 
TA-m.  AP 
TA-192  AP 
TA-IM  AP 
TA-llt  AP 
TA-Ul  CP 
TA-U7/OP 
TA-Ut/AP 
*TA-US  AP 
TA-U7/  U 
TA-m.AP 
TA-U2.APO 
TA-M)/CPM-t 
TA-uo/rnc-o 
TA-140 
•TA-147/OP 
•TA-t4a.^UP 
TA-lSl 
•TA-ISS 
TA-179/APN-5 
TA-173  UR  I 
TA-174/U  ! 


TA-IARR 

TA-3A.  AP  I 

TA-AA  U  I 

TA-ttA  APN-1 

TA-M  AP 

•TA-U 

•TA-13 

TA-U 

TA-IM/AP 

TA-U/APN 

TA-U 

TA-U 

TA-23/AP 

TA-M/  APM-3 

TA-20.  TAM 

TA-27/TAM 

TA-32A/TRC-1 

TA-33  AP 

TA-34AP 

TA-34A/AP 

TA-U  AP 

TA-M  AP 

TA-40/AP 

TA-47/APR 

TA-U 

TA-U/APQ-4 
TA-U  AP 
TA-49  U 
TA-01.  AP 


TS.15V/TFX 


COMBINATION  AIGNAL  GENERATOR  AND 
FREQUENCY  METER.  Freq.  range:  150-200  MC.. 
crrstsl  4'slllirsied.  Ilss  separate  SO  MC  signal  out¬ 
put.  cirual  cal:  S-stage.  AF  ampllfler.  l*ower 
measurementH  hr  built-in  VTH'M  cirrult.  0-1  M.V. 
meter  as  2-ranRe  voltmeter.  RulK-la  400  cps. 
voltsfs  refulstM  rwMer  <nipp|T  \ew . $09.95 

POWER  SUPPLY 

110  V.  00  cps..  4  tui»<*  tultsge  regulated.  Power 
output  200  vne  m  50  MA.  and  0.3  VAC  #  7 
amps.  Csed  to  wippl^  necessarr  power  for  radar 
transmitter  C  2'^2oo  |3i.96 

RADAR  TRANSMITTER 

Madel  6-232M.  15  Mihen.  lia<i  4  Independent  oaell- 
lator^.  each  adhistahle  In  frequency  between  5M- 
5S1MC.  hv  means  of  knobs  on  front  paneL  Has  4 
Independent  variable  pulse  shaping  modulators, 
complete  with  tubes.  Requires  abovo  separate 
PORTIU  8CIMM.V  \*ir  $29.95 

AN/ART-n  PARTS 

Part  «  Item 

504910  llarometrlr  Rwitch 

.50.5027  4-l*lle  Oramlc.  Variable  Cap. 

K79!<0443  0-i*ile  Oramlc.  Variable  Cap 

504005  4  Cemralab-Tvpe  043-003  Cap 

tsst-niMv 


nisnufacturs. 


Before  selling  your  idle  test  equipment,  please  get  our  offer 


Tel:  Boston:  WE  5-4500 


Coble:  WESLAB 


GAS  ENGINE  POWER  SUPPLY 

IH  Kw.  IIU  V.  611  cps.  Complete  gas  engine 
supply . .  ■ .  . . . .  P. 


PULSE  TRANSFORMERS 


For  measuring  flux  density  between  magnet  poles. 
Has  two  meters  in  series  with  a  potentiometer  and 
battery  for  power  supply.  Range:  .500-4000  Dsuss 
In  3  scales.  Requires  1  battery  whlcb  mounts  In 
earn.  NEW . . $37.10 

RECEIVERS— TRANSMITTERS 

APB-4  MP-lOtl  RTA/1B 

APR  5  PF/-lt5AX  ArH-522 

ART-l  R-9/APN-4  TA2J-S4 

ART-S  IM’-733-D  R-R9/AR\ 

lt-4/ARR-S  R-.57/AR.V  R-l/ARll-l 

ID-d/APN-4 

RA-S2  RECTIFIER 

Transtat  controlled  to  proilure  high  vottags  DC 
from  no  V.tC  OO  cycle  source.  Up  to  11.500 
Vne  9  50  W.  3fetered  high  voltage  (0-15  KV)  and 
current  (0-to  M\>.  Wtr  . $74.50 

MISCELLANEOUS 

MINE  DETECTOR:  HCR-625  for  prospscUng.  min¬ 
ing.  etc  \KW . 159.50 

LP-21  LOOPS:  Mod.  LM.  AM.  A.  Eicel.  rond. 

•  NOTB  WE  RAVE  OB  OF  THE  LARGEST. 

•  M<»HT  C05IPI.4n-E  INVENTORIES  OF  SIILI- 

•  TART  E1.WTRONIC8  IN  THE  U.  8.  CALL 

•  OR  WRITE  TODAY.  SEND  FOR  FREE 

•  CATAliOtHfE. 


Tube  base  plug  in  type 

Har#  or#  prweiaioa  modg.  high  quality  com¬ 
pact  pulao  tronalonnora  wound  on  hyporail 
coroa.  Thoy  oro  built  in  octal  bokolit#  ttibo 
baaoa  and  con  bo  adaptod  to  many  uaoa.  Thoy 
aro  complotoly  improqnatod  ond  soalod. 
SUGGESTED  USES 

A— Blocking  Oacillator.  Multivibrator  and  'i 
Scopo  Circuita.  ] 

it — WhoroTor  Accurat#  Timing  and  Triggor-  jl 
tag  aro  nocoaaory.  •  gl 

it — Unoxcollod  In  circuit  appl'cotiona  tor  * 
gonorating  low  powor  and  low  voltago  * 
pulaoa.  * 

it — Con  bo  uaod  in  c.rcuits  utilising  ropotition 
ratoa  from  0  to  woU  owor  1  MC  and  pulao 
widths  ranging  from  .OS  Mlcroaocond  up. 

IMMEDIATE  DELIVERY 


rrpt  UK  7350 
t4<«  COIL-90-TwM 
•as  tc  m  OMwa 

•  a  a  •  s.ofA 
tars  s.ssTA 

•  as*  2.MTA 

9a  a  •  i.tatA 


PRICE  24.50  EACH 


ARROW  SALES.  INC. 

7M0  VARNA  AVE.  Dapt.  E. 

N.  HOLLYWOOD,  CALIF. 

POptar  S-mO  STontey  7.«00S 

Cable  pddrMs:  ARROWSALES 

(ftM  Arm.  SalM  Inc.  ad  Paea  47S) 


THt  L^CSCC  I  N  I  I  t  C  T  K  O  N  I  C  S 
81 1  Boyston  St.,  Boston  16,  Moss.  CO  7-4700 
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’tdoy 

sales 


300-1600  MC  Noise  Moduloted  Tronsmitter  T*85/APT-S«  40  watts  C.W.  Complete  with 
3C22  light  house  tube  operates  on  110  volts,  60  cycles  supplied,  requires  external  supply 
1000  volts  100  milliamps,  new  in  original  crate  $300.00 

TUNING  UNITS  FOR  APR-4  RECEIVER 

These  tuning  units  are  incomplete,  new,  in  operating  condition  but  lack  the  front  ponel, 
tuning  motor  ond  tuning  shoft  ond  side  ponels  . $100.00 


BUTTERFLY  TUNERS 

110-330  megocycles  oscillator  butterfly 

$2S.00 

80-300  megocycles  mixer  butterfly  with 
socket  for  95S  (used  os  diode  mixer)  $25.00 
400-800  megocycles  oscillotor  butterfly 
with  703  tube  mounted  on  it  $30.00 

X  Bond  Spectrum  Anolyxer  8500-9600  MC. 
Colibrated  frequency  meter,  tuned  mixer, 

4  i.f.  stoges.  3  Video  stoges  over-all  gain 
125  db.,  reg.  Power  Supply. 

5  Bond  Spectrum  Anolyzer  2700-3900 
megocycles — Similar  to  above. 


HIGH  POWER  DUMMY  LOADS 

DC-2000  MC,  100  wotts  dissipation,  VSWR 
less  than  1.1,  no  cooling  necessory. 

X  Bond,  yVd**  X  guide,  choke  or  plain 
flange,  dissipates  350  wotts  overoge  power 
continuously  in  still  oir,  VSWR  less  than 
1  IS  between  7  ond  10  KFC,  weight  5*4 
pounds. 

X  Band,  Vi"  x  1“  guide,  choke  flange,  dis- 
sipotes  250  Wotts  overoge  power  continu¬ 
ously  in  still  air,  VSWR  less  than  1.15  be¬ 
tween  8.2  x  12.4  KMC,  weight  3*  4  pounds. 
X  Band,  \Va**  x  */%**  guide,  plain  flange, 
dissipates  200  wotts  average  power  continu¬ 
ously  in  still  air,  VSWR  less  than  1.15  be¬ 
tween  7-10  KMC,  weight  314  pounds. 

X  Bond,  1*/4**  X  94*'  guide,  plain  flonge, 
dissipotes  I  SO  wotts  overage  power  continu¬ 
ously  in  still  oir,  weight  2  pounds  4  ounces. 
S  Band  IV2*'  x  3"  guide  dissipates  1000 
watts  overage  power  in  still  oir,  VSWR  less 


than  1.15  between  2.5  to  3.7  KMC,  choke 
flange,  weight  13  pounds. 

S  Bond  Mixer,  tunable  by  meons  of  slider; 
type  N  connector  for  the  R.F.  ond  locol 
oscillator  input,  U.H.F.  connector  for  the 
I.F.  output,  vorioble  oscillator  Iniection 

$30.0: 

33  MC  I.F.  STRIP,  VIDEO,  and  AUDIO 
AMPLIFIER  ond  110  Volt  60-2600  cps 
POWER  SUPPLY.  Bondwidth  10  me  new, 
part  of  SPR-2  Receiver.  AMPLIFIER  STRIP 
AM-SSA/SPR-2  contains  I.F.  omplifier, 
delector,  video  amplifier,  pulse  stretcher 
ond  oudio  omplifier  ond  Rectifier  Power 
Unit  PP-155A/SPR-2  bandwidth  10  me, 
center  frequency  30  me.  sensitivity  50 
microvolts  tor  10  milliwotts  output.  Power 
supply  80/115  V  ac  50-2600  cps  1.3  omps. 
Send  for  schemotic  $65.00  less  tubes 

S  Band  Signal  G^ne'otor  Cavity  With  Cut- 
Off  Attenuotor,  2300-2950  me.,  2C40  tube, 

with  modulotor  chassb .  .  . $30.00 

High  Poss  Filter  F’29/SPR-2,  cuts  off  of 
1000  me  ond  below;  used  for  receivers 
obove  1600  me  .  .  $12.00 

TS-89  Voltoge  Divider  for  meosuring  high 
video  pulses,  ratios  1:10  ond  1:100  trons- 
mission  flat  within  2  db  150  c.p.s.  to  5  me., 
with  coble  for  attoching  to  syndroscope 

$30.00 

Variable  Woveguide  Below  Cut-Off  Attenu¬ 
ator  L  101-A  U.H.F.  Connectors  at  eoch 
ond  calibrotion  30-100  db  .  $15.00 

S  Bond  Standord  Frequency  Covity,  odjusto- 
ble,  with  crystol  holder  ond  1N27  crystol 

$50.00 

S  Bond  Test  Load  TPS-55P/BT.  50  ohms 

$12.00 


NIBUR  SALES  CORP 


62- A  WHITE  ST. 


RED  BANK,  N.  J. 


AN/APR-4  LABORATORY  RECEIVERS 

Complete  with  oil  five  Tuning  Units,  covering  the  ronge  38  to 
4,000  Me.;  widebond  discone  and  other  antennos,  wovetrops, 
mobile  occessories,  100  poge  technicol  monuol,  etc.  Versotite, 
occurote,  compoct — the  oristocrot  of  lab  receivers  in  this 
ronge.  Write  for  doto  sheet  end  quotations. 

We  hove  o  large  voriety  of  other  hord-to-get  equipment,  in- 
eluding  microwave,  oircroft,  communicotions,  rodor;  and  lobor- 
otory  electronics  of  oil  kinds.  Quality  standards  mointoined. 
Get  our  quotations! 

We  will  buy  ony  iltctronic  Moitricl  oi  top  prices.  SCHOOLS — 
unload  your  dusty  surplus  for  cash  or  credit. 

ENGINEERING  ASSOCIATES 

434  PATTERSON  ROAD  DAYTON  «,  OHIO 


RELAYS,., WORLD'S 
URGES!  STOCKl  ^ 

Your  requirements  of 
large  or  small  quanti-  |C  | 
ties  of  relays  can  be 
quickly  supplied  from  our  huge  stock. 

Wide  variety  of  types,  all  made  by 
leading  manufacturers.  Each  relay  is 
brand  new,  inspeaed  and  fully  guar¬ 
anteed  by  Relay  Sales. 

^STANDARD  TELEPHONE  RELAYS 
^SHORT  TELEPHONE  RELAYS 
k^DUAL  TELEPHONE  RELAYS  ^SLOW 
ACTING  RELAYS  k^SEALED  RELAYS 
k^ROTARY  RELAYS  k^MIDGET  RELAYS 
V^KEYING  RELAYS  k^DIFEERENTIAl 
RELAYS  k^PLATE  CURRENT  RELAYS 
k^ANTENNA  SWITCHING  RELAYS 
k^"BK”SERIES  ^STEPPERS  A  RATCHET 
RELAYS  k^LATCHING  A  INTERLOCKING 
RELAYS  k^  MECHANICAL  ACTION  RELAYS 
k^ VOLTAGE  REGULATORS  k^ OVERLOAD 
A  CIRCUIT  BREAKERS  k^REVERSE 
CURRENT  RELAYS  k^AIRCRAFT 
CONTACTORS  k^MOTOR  A  CONTROL 
DEVICES  k^TIMERS  '  k^SOLENOIDS 
k^  RELAY  ASSEMBLIES 


RELAY  SALES 
CATALOG 
NOW  READY 

WRITE  FOR  YOUR 
COPY  TODAY 

833  W.  CHIUGO  AVE 


OEPT.  4,  CHIUM  22.  lU. 
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•$A7  .  .  . 

•SC7  .  .  . 
•SH70T  . 
•SN7  .  .  . 
7C4/1209A 
7CS/120t 
7tC  .... 
lOV  .... 
12AC  .  .  . 
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12MC  .  .  . 
12ISCT 
12Sr7 
12SJ7CT 
14H7  .  .  . 

14J7  . . . 

tSH  .... 
2304  .  .  . 

30  . 

4S  . 

•3A  .... 

7IA  _ 

70  . 

77  . 

70  . 

tOOTH  .  . 
tt2A  .  .  . 
211  .... 
227A  .  .  . 

2740  .  . . 

304TH  .  . 

304TI.  .  . 

3»0A  .  .  . 

3S0A  .  .  . 
3710  .  .  . 

33M  .  .  . 

304A  .  .  . 

4S0TN  .  . 
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WAREHOUSE  CLEARANCE  TUBE  SALE 

mW.  STANDARD  MANUFACTUmi.  IMMFDIATF  DFUVFRY 


003/VII00  .  .  . 
OC3/VII10S  .  . 
003/VR1S0  . . 

1A3  . 

lASCT  . 

1022  . 

1024  . 

1027  . 

1032/432A  . 

1N21  . . 

1N22  . 

1N23  . 

1M27  . 

1023/CC-i  . 

104/1204  .  .  . 

. 

2A3  . 

2A01  . 

2022  . 

2C33/0X233A 

2C40  . 

2C22  . 

2J21  . 

2J21A  . 

2J22  . 

2J27  . 

2J34  . 

2i$0  . 

2JSB  . 

2X2  . 

2X2A  . 

3A4  . 

307/1201  ... 

3024  . 

3C23  . 

3C24/240  .  .  . 

3001  . 

300/1200  ... 

3E01  . 

3707  . 

3G01  . 

31012  . 

4022/CLS0  .  . 

402S/CL0Cr  . 

4130  . 

4137  . 

OOPl  . 

0021  . 

oro7  . 

0101  . 


RADIO  SHACK 

CORPORATION 

147  Woshington  St.,  I 


SPECIAL  PURCHASE  SALE! 

I  mfd  @  15,000 
OIL  CONDENSER 
REG.  $195 

*38.75 

Trpe  14P63.  Orifinally 
p/o  RA-38  rectifier.  Sice 
16x12x4*.  Brand  NEW! 

ORIGINAL  CARTONS! 

Order  Me.  Of-370  $30.70 

TillTfEN  UIIO  SIACI  SPKULS! 

Amertfen  TrMMtot  103^20/1/00  «• 

110/1/00  •  2.17a  (CM) . $  0.00 

BC-221  freaneacy  Malar  (LN) . 00.00 

Daica  Oval  Otawar  120  CTM  110/1/00  14.00 

IMaca  O-OO  TacO.  Can.  120  V  AC  00  cy.  IBM)  27.00 
NaydanflOCO  llO/l/OOt  1/3  ar  Va  ro«  IBM)  1.00, 
Melaeaiaa  CIrcalt  Braahar  fAMlOlO 

110  V  AC.  OR.  10a  (BM) .  2.00 

Malaaaeaa  CIrcMit  Braaliar  f0322 

220  V  AC.  2P,  ••20a  IBM) .  3.00 

HS-33  MaadoOaaa,  O'  card  w/PlOO. 

NB-7  OaadOaad  IBM)  . 4.00 

•ala  30004  Caaataal  V  Ba«.  100-200  V| 

110/1/00  •  1.7a  IBM)  .  10.00 

T0*11  Naadeat)  umm  ae  N-23/U  Owt 

w/Pl-lOO  OliM  IBM)  .  0.00 

TO-Ol/APC-4  TacOaaiater  Oaaad 

ladicatar  IBM)  .....  .  .  00.00 

1TS-100AP  Taat  Oca#a  IBM)  . 2BB.OO 

Waetmokaaea  PL  Blawar  110/l/4OO{ 

17CFM  IBM)  .  0.00 

IBS)  Brand  New.  (LN>  Lika  New 


WRITE  TODAY  FOR 
FREE  8-PAGE  FLYER. 
HUGE  LISTING  OF 
OFF-PRICE  VALUES! 


BRAND  NEW  I  TUBES  GUARANTEED  TUBES 


SptiaU  VACUUM  CAPACITORS 


S  FIGURE 

adde  er  tubtracti  10  only 
far  each  revalHtien  ef 

•heft  A  . 

Vaddar-Root  D  C  ^ 

Counters 

Modal  SO 

Site  ^4*  wide  x  1.5/16*  lent.  Oeve. 
tall  mevntint— remavable  lever. 


YOUR  SURPLUS  WANTED 
We  Poy  HiRhcot  Prices! 


All  Prkat  F.O.B.  Lot  Anfalot,  sobloct  to  ciiofiBO 
wiHiout  netka.  Minimum  ordar  $3.00. 


J.  S.  H.  SALES  CO. 

Dapt.  1*1 8,  7552  Malresa  Avo. 

Lot  Anfalat  44,  CoUfamio 


lOOO't  ef  ottier  typ«  In  ttMk.  Smd  ui 
raoulramantt. 
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QUARTZ  CRYSTALS 

^  NEW  LISTING 

Made  from  the  finest  Brazilian  Quartz.  Will  provide  a  high  degree  of  octivity  and  frequency  stability.  All 
tested  and  marked  by  the  manufacturer  to  a  very  close  tolerance.  In  the  frequencies  outlined  below  the 
crystals  itemized  under  the  heading  "From  &  To"  are  mostly  in  progressive  frequencies  between  the  limits  shown 
(as  for  ezample:  "From  3300  to  3377,"  are  as  follows:  3300KC,  3301 KC,  3302KC — ,  3377KC.)  are  of  limited 
quantities  in  each  frequency.  Those  listed  singly  are  in  quantities  of  50  or  more. 

CR  1A/AR  or  FT241  XLS  Dual  I  FT241A 

rnoll  “  fm!?  ’  ®®To  »  Pion«  Pro«g  $poci»o  I"  CTS 


Prong  centers  Prong  dig.  3/32*' 
Prieg  $1.15  m.  (25  for  $25.00) 


FT241A 
SPeCIAL  TYPE  WE 
Prong  tpocing  T'  CTS. 

Prong  Size  3/32"  dio. 

These  ore  in  successive  steps  of  .1 
MC  voriotion  from  20-0  MC 
to  27.9  MC 


Price  $1.15  eo. 


AVIATION  ELECTRONIC  EQUIPMENT 

New  or  used,  oil  equipment  tested  and  guaranteed  ready  for  installa¬ 
tion  in  aircraft.  Equipment,  if  used,  completely  reconditioned. 

"Specializing  in  Installations  of  the  Highest  Quality" 


Transmitters 

ART.13 
BC-640 
T67/ ARC-3 
TA2J 


ARC-1 

SCR-522 

RTA1B 


Receivers 

BC-348 

AKB 

R77  ARC-3 
BC-342 


MT/230 

FT-48B 

FT-498 


Control  Bozes 

C45/ ARC-1 
C87/ART-13 
BC-602B 


Inquiries  given  prompt  attention — Early  delireries 

SPECIALS'! 

2500 — MC215  Tuning  Shafts,  Used  Good .  25d  eo. 

Large  Quantity  274N  and  ARC-5  Mounts,  Used .  50g  ea. 

300 — DM32  Dynamotors — Some  New — All  Good .  1.95  ea. 

350 — SA1A  Altitude  Limit  Switch,  Used .  1.00  ea. 

120 — C115/ARC1  Control  Bozes,  New .  6.00  ea. 

JAMES  S.  SPIVEY  COMPANY 

1406  G.  ST.  N.W.  -  Tel.  STerling  2215  -  WASHINGTON,  D.  C. 

"Buyers  of  Surplus  Aviation  Electronic  Materials" 


Triplett  Meters 
All  Brand  New  In  Boxes 


4  DMertpttnn  Prl«« 

•-SM  m«.  RF  S'  rd.  M.M 

•-1  amp.  A.C.  y  . .  C.M 

vMU  A.C.  r  rd. . 

0.1$  vplU  A.C.  r  rd. .  C.M 

4M  mtcru  amp.  tcele  S*  Id.  5.M 

0-1  ma.  D.C.-O-IM  bnd  paad  ecala 
r  so.  S.M 

1-0*1  ma.  D.C.  sara  center  scale  S*  rd.  S.M 
t-Ot  micro  amp.  O.C.  t-lOM  ohm 
scale  1*  so*  B.M 

micro  amp.  O.C.  i-2S>S0'lM 
A.C.V.  scale  3'  so.  B.M 

O-S  ma.  A.C.-«^19-2S  A.C.  ma. 

scale  3'  so^.  .  «.$• 

•-3S  ma.  D.C.  3'  so.  .  . 

«.S  ma.  ilM  M.V.)  B-S-lt-ZS  D.C. 

amp.  scale  3'  so.  • 

0.1  ma.  volts  D.C.  food-bad 

scale  3'  so< 

volts  D.C.  US  ohms^volt 
3' so.  «-Si 


t-1  ma.  O.C  scale  r  rd.  .  S.M 

••t  ma.  D.C.  0-lM  scale  r  rd.  4.S0 

1.2  ma.  O.C.  t*lM  scale  2*  rd.  4.S0 

20ma.  O.C.  >S0  MV.  >  ••lscale4'so.  S.OI 
b-lOO-SM  A.C.  volts  4'  so.  S.S« 


9  volts  O.C. . . 

Our  warehouses  contain  large  quantities 
of  Aircraft  Instruments,  Dynamotors,  Ca¬ 
pacitors,  Switches,  Reloys,  Hydraulic  Ports, 
Potentiometers,  etc. 

SEND  FOR  A  EPEE  CATALOGUE 
OR  CALL  ARMORY  4-5857 


INCOftPORAT£D 

247  BROADWAY  P4TiR$0N,N.J. 
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WlllE-CABLE  TEBES  PABTS 


CORDAGE 

CO'l22  3  coaduclsi  each  S22  AWG  n*opr*n* 
iacJcvl  330'  IvogtQs 

CO-127  aingl*  2rl4  AWG  braidad  and  tinnnd 
coppai  braid  thiald 

MULTI-CONDUCTOR 

2  conductor  AWG  12  7  conductor  AWG  10 

7  conductor  AWG  14  19  conductor  AWG  19 

14  conductor  AWG  19  6  conductor  AWG  20 

11  conductor  ibioldod  10  conductor  AWG  19 
AWG  70  22  conductor  AWG  19 

3  conductor  AWG  19 

2  conductor  ahioldod  AWG  10 

AMOUR 

DRU-23  DHFAIOO  nilA-4 

SINGLE  CONDUCTOR  AWG  10 

•hi«ld*d  eabl«  with  terminal  luq  •ach  •nd 
100*  and  150'  Unqtha 

WIRE 

AWG  It  copp«rw«ld 

AWG  29  tinned  coppar 

Rat'stonca  wira  AWG  32 

AWG  22  with  nylon  cora  plastic  insulation 

OIL  FILLED  CONDENSERS 

MFO  VDC  Cadi  Tsn  MFO  VDC  Cadi  Tsn 
.1  2«M  LM  l,n 


CM  AS  AS  .2S 

SM  Mt  1.4S  A 

Mi  1.SS  l.ti  .2 

CM  2.Si  2.SS  .1 

IMi  AS  .M  1 

IMi  .SS  .M  A 

IMi  2AS  l.M  .Mil 

12M  IAS  EM  .2 

ISM  1.7S  IAS  .MS 


SPECIALS 

80-89  Crystal  in  Holdar  S2.50 
Balloon  with  Hydrogan  Ganarator  $2.50 
300  Faat  Aar!ol  Wira  S2.00 


MICROWAVE  TEST  EQUIPMENT 

10  CM  acbo  box  CABV  14ABA1  of  OBU  3. 
fraquancy  ranqa  2890  MC  —  3170  MCS. 
Diraci  raal.nq  microratar  haad.  R  nq 
pradiction  scola  plus  99e  to  m  nus  9% 
Typa  "N"  input.  KaGonanca  indicator 
matar.  With  accassor.as.  sparas  and  10 
CM  diract.onol  eouplar.  Brand  Naw. 


TUBES 


2CM 
2X2  •». 
in24 
SC  24 

7C4  12iSA 

liv 

ISR 

siSpK. 


WE  2iSA 

31GA 
WL  SB 


S.4S  Ml 
.SS  t2C 
4.9S  %i4 
LSi  SUA 

.7i  »SS 


Ai  CK  ttc; 
.2S  1C!S 
.3$  1>2S 
<.7S  28S1 


.25  CS 


.25  cn»  /2 
4.4S  C  lt4t 
.3i  HT  Sli 
.35  BKII  n 
.4}  RH  73 
.M  SRPi 
.35  Sri*/ 

.2S  US  G 
l.li  1A3  GT 
.SS  3A4 
l.SS  S(i4!l 
.30  CKCGT 
•.M 


2.M 

2.M 

4.2S 


MS 
2.SS 
SMi  4.M 

7SM  l.SS  S.SS 
7SM  S2.Si  U.M 
UMi  7.SS  7.SS 
ISMi  12.Si  U.TS 
ISMi  14.SS  14.ti 

IMM  12.SS  12.Si 


HI  VOLTAGE  FILTER  CHOKES 

.4  HY  4.5  Amp  DC  3  ohms  1230  RMS  to 
qround.  Naw. 

1  HY  3A  Amp  DC  3.5  ohm  GC69G459. 
Naw. 

1.7  3  HY  2  AMP  DC  34.000  VDC  GE  Y346A. 
Naw. 


NAVY  ENTERING  TYPE  INSULATOR 

Porcalain  flonqad  bowl  with  brass  rod,  fit- 
t.nqs  and  aluminum  shiald.  Dimansions 
4^s"  high.  6-5/16"  OD  at  bosa.  Brand  naw 
$4.50. 

10  CM  ROTATING  ANTENNA 

24"  Parabola  in  turrat  360'  span  at  12  RPM 
DC.  motor  control  and  rasarsinq  switch  Naw. 


TIME  DELAY  SWITCHES 

1  Minuta  115  VAC  60  cycla  Enc.  in  Wotar 
proot  Maial  Casa  Naw  S5.25 
3  Micro  Switchaa  Contact  at  40-4 1-42  Sacond 
Tuna  Dalay  110  vAC  Motor  Naw  $4.50 
Tharmo  Switch  50'  to  300^  F  115  VAC  9  6A 
230  VAC  ^  5A 

Braaks  Contact  with  incraosa  m  Tamparo 
tura  Naw  $1.35 

CONTACTORS 

DP8T  US  VAC  60  cycla  15  Amp  Da  Ion  Lina 
Startar  Wastinqhousa  $6.95 
DPST  115  VAC  "AB"  ^2700  $5.95 

RELAYS 

12  VDC  DPST  Alliad  Control  Box  32 . $1.25 

24  VDC  DPDT  Alliad  Control  BJD36 . $1.45 

24  VDC  3PDT  8  Amp . $1.50 

110  VAC  DPST  1  Amp  Contacts  Struthars 

Dunn  CRA  1970  . . $3.$5 

115  VAC  DPST  Struthars  Dunn  CXA  2997  $3.85 
220  VDC  DPDT  Struthars  Dunn  CK  2122.  $4.50 
230  V  50  cycla  DPDT  G.E.  12HGA11A2.  $4.00 
ROLLER  INDUCTANCE  COIL  0-15 
MH  WITH  VERNIER  ADJUSTMENT 

Coil  is  wound  on  caramic  form  $V6**  long. 
Right  anqla  driaa  gaor  with  H'*  shaft. 
Thraa  position  switch  for  Tamiar  oparation 
Maw — Maissnar — C425 

METERS 

Portabla  0-25  Amps  AC  Waston  2t433  Brand 
Naw  $37.50 

Switch  Board  Ponal  0-100  Ampa  DC  Waston 
22269  with  100  Amp  Shunt  Brand  Naw 
$24.95 

EQUIPMENT 
Wolkia-Talkias  2.3-4.$  MC 
MN-26Y  Bandix  Compass  Racaitrar 
BC-733  Gltda  Path  Racairar 
DAB-3 — Oiraction  Findar 
RDF  Racaiaar  Eguipmant  200-550  KC  Fixad 
Tunad 


SWITCHES— BATHTUB~OtL  FILLED— MICA  CONDENSERS— POTENTIOMETERS  SEND  FOR  CATALOG 

COMET  ELECTRONIC  SALES  CO 

22  Washington  St.  Tel.  BEacon  2-7863  Brighton  35,  Moss.  mi7'rMu^''«.tk  .ii  c.o.o.  orutr.. 


FOR  THE  EXACTING  .  .  .  THE  PRECISE! 


.  .  .  the  discriminoting  .  .  .!  For  men  who  meosure  the  invisible,  listen  to  silence;  who  mark  on  paper — on  gloss — the 
passage  ot  stars  and  atoms,  who  top  and  cut  and  feel  and  clutch — ot  the  very  heart  of  nature;  for  men  who  count — on 
whom  wc  count — these  test  instruments  ore  humbly  offered: 


106  M  IH.  Indicator 
616A  UffF.  Signol  Generator 
300A  fformonic  Wove  Analyzer  (Hewlett- 
Packard) 

8  41451  Shield  SC#  P/OTS  34/APS 
1-82-F  Indicator,  P/0  SCR-269F 
EE  65  F  Test  Set 
188X  Signal  Generator  (Hkkok) 

A-27  Antenna  Phantom  P/0  SCR-S06 
BC-1016  Recorder 
BC-125S-A  Delco  Het.  Monitor 
BC-906-D  Frequency  Meter 
CW-60-ABM  Wovemeter 
CZH.501S2  Audio  Amplifier 
EE-65-E  Test  Set 
EE-8S  Time  Interval  Apparatus 
EE-99-T3  Telephone  Repeater  Equipment 


Type  1  Officers'  Intercept  Kit 
Type  7  Oscilloscope 
TVFM  Electronic  Sweep  Generator 
TS-16/APN  Test  Set 

TG-10-B  Automatic  Keyer  Vidio  Sweep  Os- 
cillotor 

US-2S3  G.E.  Squore  Wove  Generator 

155  R.C.A.  Scopes 

620A  G.R.  Test  Set 

720A  G.R.  Het.  Freq.  Meter 

BC-22I-J  Frequency  Meter  (Mercury) 

E-400  Sweep  Signal  Generator  (Precision) 

1-56-E  Test  Set,  Weston  Model  714,  Type  4 

1-95-A  Field  Strength  Meter 

1-102-A  Indicator 

I-13S-E  (iaivin  Test  Set 

1-198-A  Signal  Generotor 


I-222A  Signol  Generator 
ID-6A/APN-4  Oscilloscope  Indicator 
ME-21A  Maintenance  Equipment 
OAN  (Fodo)  Test  Oscillator 
PRC  Analyzer  Test  Set  Recorder,  by  Leeds 
&  Northrup 

S-6  Browning  Lob.  Freq.  Meter 
SR-90A  Het.  Freq.  Meter 
TS-59/APN-1  Test  Set 
TS-323UR  Freq.  Meter 
TG-10  Keyer 

VM-27  Voc.  Tube  Voltmeter,  (Barber) 

19X  Hickok  Microvolt  Generotor 
5468  G.R.  Mkrovolter 
715  RCA  Scope  Console 
726A  G.R.  Vac.  Tube  Voltmeter 
BC-221J  Freq.  Meter  (Howard) 


(Detailt  and  Priett  on  application) 


/  WANTED 

i  i? 

RADCOM  pays  top  prices  for  surplus  equipment,  ports  &  tubes.  Always  needed: — TCS-7  and  up; 
i;:;  SCR-274-N;  SCR-399  Equipment;  SCR-S08  Equipment;  BC-312,  342  and  348  Receivers;  SCR-522  Equipment,  ^ 

SCR-211  Frequency  meters  and  RA-34  Rectifiers.  ^ 


RADCOM 


8  LIVINGSTON  ST.,  NEWARK  3,  N.  J. 

BIselow  2-6666  Telegraph:  WUX  Newark,  N.  J. 
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-1»  Aircraft  TS^ 

•2t3  Thar-  T»-U3 

>1W  mamatar]  TS-ITI 

•US  Taatar  TS-22S 

M  T&.}  TS.S23 

S-1  TS-U  TS-4U 

Jt-MM  T»-U  TN-i, 

autput  TS-U  2,  S 


3ES9 

5BP1 

5BP4 

5CP1 

7BP7 

178 

9006 

•96 

10BP4 

19LP4 

100TH 

950TH 

950TL 

450TH 

4S0TL 


•090 

•13 

911 

6C91 

3DP1 

•07 

304TL 

9E99 

9J31 

9J39 

1133  . 

9J34 

17BP4A 

90CP4A 


SEARCHLIGHT  SECTION 


premier 


Special  Purpose 
and  Transmitting 

TUBES 


866  A,  Standard  90s  rectifier  .  $1.49 
866  A,  Special  noise-free  vacuum  type 
— 6000V  @  800  MA  $1.7S 

DIRECTLY  INTERCHANGEABLE, 
IMPROVED  PERFORMANCE 


SPECIAL 

TUBE  BUYS! 


1B3GT  .. 

.57 

6S4 

1L4 

.50 

6S8GT 

1R5 

.48 

6S07GT 

1SS 

.39 

6SL7GT 

1T4. 

.49 

6SN1GT 

1U4 . 

.48 

6T8 

1US 

.39 

6V6GT 

3A4 

.54 

6W4GT  a 

304 

.54 

6X4  .  . 

3S4 . 

.51 

11AT6 

3V4 . 

.59 

19AT7  . 

5U4G 

19AU6.  . 

5V3GT  .. 

11AU7 

BAGS . 

.46 

11AV7 

6AKS  .  a. 

86 

11AX4GT 

6AL5 . 

.36 

19AX7 

6AOS. 

.41 

11BA6 

6AT6 . 

.31 

19BE6 

6AU6 

.37 

11SN7GT 

6AV6 

.37 

19T8 

6AX4GT 

.54 

1SBQ6GT 

66  A6 _ 

.38 

1SL6GT 

6BC5 . 

.46 

35B5 

6BD6 . 

.41 

3SC5 

66E6  . 

.40 

35L6GT 

6BG6G  .. 

1.11 

35W4. 

6eH6  ... 

.50 

35Z5GT 

6BJ6 

.41 

5085  . 

ABQ6GT  .. 

.77 

50C5 

6C4 

.31 

S0L6GT 

6CB6 . 

.46 

117Z3 

6CD6G . 

1.SS 

Critical  tubes  are  always  on  hand 
and  at  the  right  prices 
...  in  quantity 


We  Will  Be  Pleated  to  Quote  Special  Prices 
for  Large  Quantity  Purchases. 

OVER  1,000,000  TUBES  IN  STOCK 

Since  1926  Prime  Source  for 

Til  RFC  Recelvino 

I  UDC9  Special  Purpose 
and 

Picture  '^bes 

DADTC  All  Types  •  All  Bronds - 
r/\IV  I  9  special  Lots 

•  Manufacturers  •  Jobbers  ond 

•  Exporters 

We  ffivlte  your  Inquiries  on  electronic 
components  of  all  descriptions  f  v 


i  ^  vVrite- Wire -Phone  TODAY! 

PREMIER 

CONtInENT  At"  CORPORATION 

47  W.  Randolph  Si. 

ANdover  3-1  590 

— i,  . 


NOW  AVAILABLE! 
SCR-718C 
AS-27-A/ARN-S 
RA-20  Power  Supplies 
RA-SI  RECT.  Rodio  Compass.  12V  In- 
stollotion 
R-89-B/ARN-S 

HI  ALTITUDE  SWITCH  P/0  DY-17 
Circuit  Breakers  P/0  DY-17 
MG-I49F  Inverters 
IE-17  Test  Sets  for  SCR-S36 
SA.22/ART.13 

TS-2S1  Loran  Test  Set,  cempiete 
1D-6B/APN-4 


TEST  EQUIPMENT 


NAVIGATION 
EQUIPMENT 
AN/APN.4 
AN/APN.9 
SCR-T1I-A,  B,  C 
AN/ARN-T 
ILS  Syiten 
(ARN-S,  RC.103) 
AN/APN-I 
SCR-S69 

RACKS 

MT-14A/APN-1 

MT.S83/ART.13 

MT.J84/ART.13 

MT-163/ART.13 

MT.164/ART.13 

MT.161/ART-13 

FT-446/APN.4 

FT-447/APN-4 


EXPORT  INQUIRIES  INVITED 

We  euTy  ee  ynuiuelly  lane  eteek  ef  AlrllM 
EeuiyiMxt,  Test  EaeipnenI,  Radar  Seta.  etc. 
Write  tar  ear  laaf  trieta  and  aamnlatt  latanaa. 
tian.  Wa  tarnlah  iaiaiadlata  anewara  td  all 


rs-u  TN-ta 

TRAINING 
EQUIPMENT 
0-6/APN.TI 
IE-51  LORAN 

RADAR 

EQUIPMENT 

APS-S 

APS-4 

APS.6  (Parti) 
APS-1S 
APG-13A 
AN/APN-i 
$CR-T19 
SCR-T17and 
Sparaa 

anTaps-ii 

ABK 


Inaalrlaa.  Write  tadayl 


RECEIVERS 
APR-1  nc-na 
Apn-4  nc-141 
APn-S  RA-U 
ARR-S  MN-IC 
■C-m  RC-Ml 


c-m  RC-Ml  lA.  (d-cycia  autput 

25  KW  DIESEL  PLANT 

3-phose,  110  V.,  60  cy.  with  spores 

COMMUNICATIONS  EQUIPMENT 

ARC-1  34  Mao.  FM  BC-721A 

ARC-3  Sat  <  V.  Handia 

ARC-4  2S  Watt  FM  TalMa 

ARC-S  SET  34-41  CU-42/AFN 

SCR-274N  Matt.  SV.  ART-13  LFO 

SCR-S22AM  BC-440  Ralay  K-14 

ID-4B/APN-4  BC-414  ART-lS 

T-47/ART-U  AN/TRC-1  Kaylnf 

•r  O-U/ART-U  IMy  K-ll 

T-47A/ART-13  CU-2S/ART-U  V«.cuua 

TCS  SA-a/ART-lJ  iSS*?,** 

GO-S  bta  in  ART-U 

SCR-$49  OY-17  HI- 

~C-tt4FM  TA2J-24  Altitude 

C-924FM  ^BS-4.S  Swttah 


TalMa 
CU-42/AFN 
ART-13  LFO 
Ralay  K-144 
ART-U 
Kaytaif 
Ralay  K-143 
IS-21  Vacuum 
Sadteh  tar 
ART-U 
OY.17  HI- 
Altitude 
Switch 


ELECTRONIC 

INDUSTRIES 

INCa 


2033  West  Venice  Bird.— Dept.  E-17 
Lot  Angeles  6,  California 
Phone:  REpuhfre  3-1127 


RaCaA.  Model  MI-8167 

TRANSMIHERS 

Point-to-point  communcotion# 


Free.  Ranee:  2000  to  20.000  Kct. 

Output:  350  Watts  C.W  250  Watt*  Radto 
telephone 

Input:  190  to  250  Volb  AC  50.60  cpa. 

Sise:  60*  high.  I7‘  wide.  27*  deep. 

Tubes:  807t.  Rl3a.  K05i.  R6Hr. 

Crystal  Oecillator  unit  built-in.  fully  thielded 
and  stable.  All  eelf  contained  including  an¬ 
tenna  natwork.  Matter  Oacillator  unit  (avail¬ 
able)  litt  in  place  of  Xtal  unit.  Spooch  aaipii- 
flor  it  only  external  unit  and  hat  1 10 '220  v 
AC  inpat.  (our  ftagpx.  high  gain.  Total  net 
weight.  625  lut. 

Complete  New!  From  Stock!  Quantities! 
Prices  on  Request. 

COMMUNICATION  DEVICES  CO. 

INCORPORATED 

2331  Twelfth  Ave.  N.  Y.  27,  N.  Y. 


CARRIER  EQUIPMENT 

Waetorn  Eloetrie  CF-IA  4-channel  caniar  talaphane 
terminals. 

EE- 101 -A  2-channel  1000/20  cycle  earrior  rintars. 

CFO-B  4-channai  carrier  pilot  rogulatod  telephone 
tarmlnals  complete  with  four  channole  1000/20 
eyelo  rineina. 

CFD-B  4-channel  pilot  regulated  telephone  rt- 
potters. 

C-42-A  V.  Fa  telegraph  in  from  2-  te  t2*chanael 
terminals. 

FMC  1  or  2  channels  carrier  telephone  terminals, 
avtamatic  regulation,  duplex  signaling  each 
channel.  Carrier  frequencies  ai>ove  35  KC.  Idral 
far  adding  channels  above  type  "C”. 

Complete  engineering  and  installation  services 
offered. 

RAILWAY  COMMUNICATIONS,  INC 
Raytown,  Missouri 
Telephone:  FLeming  2121 


"Opportunity”  Advertising: 
Think 

"SEARCHUGHT’ 

First 


Noeember.  ;952  —  ELECTRONICS 
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SEARCHLIGHT  SECTION 


115  Vob  M  eyelM  RLOWER 


DM -STS  MS 

DM  SM  7^ 

PE*S«  t4.M 

USA/eSlS  S.M 

USA/OSIS  3.SS 


AN1II4A  Amran*— lOO'IM  MP.-r 


VEW:  IHKD 
I  S.9S  $4.55 

5.S5  3M 

2.t5  1.95 


AlfICflAFT  CONTROL  CABLE-S'ST  7  x  l« 
Sirxnd.  WfAtherproofed,  G«lrxnls«l.  9S0  lb. 
TMt-  Idfftl  for  lyirrltion  Gurlnc  xod  mxaj 
ottMT  uaea.  PrieM:  3-'/44  p«r  Ft. 

ISM  ft.  t  mf9  •  34  SW  Ft. 


BLOWERS: 


DU  >%'  Intake;  r  outM. 

Qul««  runnlnf.  Motor  ■!»»: 

3<4*i3W*.  SKW  ^  not  Oort 

SSTn,.  E.„n  $7.99 

DUAL  BLOWER  Home  m  R.t-530  fthotr.  ruept 
hM  blowrr  OH^mbljr  on  rack  side  ot  motor.  Onl«>r 

No.  E-800  . . $12.95 

COMPACT  TYPE— IDS  CFil.  motor  built  tnNdr 
•quirrel  cm*.  Intake:  S-%*  x  3*  DU.  Compute 
Use:  W  x  9-%'  H  x  l-V  D.  Order  No 

E-860  . 913.90 

FLANGE  TYPE— 140  CFM.  3  H*  Intake;  $-V  Dla. 
Complete  Mm:  7*H*  W  x  7  U  x  6-%'  D.  Order 

No.  K-M5  .  912.15 

FLANGE  TWIN  -275  CFM.  4-H*  Intake:  S-H*  x  r 
Din  Conjplete  Mae:  11-%'  W  x  8-%*  II  x  8-1/lS* 
D.  No.  E-134  . $29.95 

CORDS — CABLES 

V  501  Cord— f  ON-4.5  Generator  . 92.10 

CD-319  Cord  w/PL-OS  A  SW-141  A  JK-48F.  99 

CD-307  Cord— 0.5  Ft.  w,a*L.55  A  JK-20 . 99 

I'D  604  Cord  w/C-410  Trans.  A  I'L  54  Plut  .99 

CD  365  Cord  for  LP  21 -Loop  ..  .  1.75 

MC-215  Tuning  Riiaft  for  274N .  2.M 

JUST  WHAT  YOU  NEED  .  .  . 

Standard  Tart  Leads.  4'  x  l-5k'  Prods. . 

Pair:  39«  —  3  for  51.00 
I’tioi**  Pluu - .N'i.-kel  Plated,  Scri*w  Terminal.. 

Ea.:  39<  —  3  for  $1  00 
Instruiitent  Knobe  -liar,  Octagon,  Sec  Screw.  Skirts. 

Asst . 10  for  $1.00 

t4ne  Cord — Bro  Rubber  7  ft  .  Molded  Rubber 

Plug .  Ea.:  294  ~  4  for  $1.99 

Line  Cord — Black  ttubWr  h  ft  .  Anile  klolded 
Plug . Ea.:  394  ~  3  for  91.00 


PLUGS  AND  CONNECTORS 

i»L-112  Plug  far  LP-31  Loop . $1.25 

PL-P103  nug  for  BC-349 . .  1.50 

MC-2U  lUghtangle  Adapter  for  t'ornn.  Set«  .59 
51-359  Rightangle  Coaxial  Connector . 25 


CONTROL  BOXES: 


DYNAMOTORS: 


put:  output  260  VolU  65  MA.  3000  RPM. 

iMPMt  OutRut  StaoA  M 

14  V.  DC  MOV.  900  MA.  BD-06 

12  V.  DC  220  V.  70  MA.  DM-24 

12  V.  DC  220  V.  100  MA.  DM-li 

12  or  24  V.  DC  440  V.  200  M  A.  A 

220  V.  100  MA.  D-104 

UV.  DC  S7SV.  ISOMA.  DM-S7: 

lAV.  DC  330V.  15SMA.  DM  39( 

lOTV.  DC  SOO  V.  SCO  MA.  PE-50 


ALaSO— PE-73;  PE-06;  DM-S3;  DM-SS^SOSS;  nM-4l6: 


ANTENNA  EQUIPMENT 

iMAST  BASES — INSULATED: 

MP.132  BASE— lAa  lUuetrated  at  leftl  1* 
heavT  ctdl  opting.  2*  Inaulator.  Overall 
length;  11-H'.  Weight:  $•%  Iba 

Price . $3.95 

MP-49  BASE-InsoUted  tppe  with  heaT% 
c<dl  Bprlng.  Regulree  l-9k'  mounting  bole 

Weight:  11  Ibe . $4.9 

^9  MP-57  BASE-InauUte<l  trpe  with  hears 

I  Mr  coll  spring  and  5'  dla.  iimulator.  Require« 
I  ^  .  l-%*  hole  for  nug.  Weight:  9  Iba. ..90.95 

MAST  SECTIONS  For  ABOVE  BASES: 

Tubular  steel,  copper  coated,  painted.  In  3  ft.  erc- 
tionn,  scre«-ln  t>i>e.  MS-53  can  be  used  to  make 
any  Icnj^  with  MS-SS-51 -50-49  for  taper  Any  arc- 

lion  . 594  Ea.h 

Larger  Diameter  Sectlone:  Mli-5ri-5i.  .  51.25  Each. 

Antenna— PUj.  1.56  MC. — Copiwr . $5.95 


MOUNTINGS  AND  CLAMPS; 

FT-IM  for  BC-34R  Uerelrer  .  52.56 

FT-4T0  Mounting  A  Clamp  .  .  1.99 

MC-476  MapU-  Hall  for  above -f.Talrleud _  1.90 

MG-S90  Wootl  Clamp  for  Palrlead . .71 

5f-235  BobUn  A  2.50  Ft  W-106  Antenna  Wire  .  3.59 
Weight  for  Trailing  .Vntenna . 1.59 


FAIR  RADIO  SALES 


AN104.\— Antenna— 100-156  MC  — Steel  . 2.00 

AN -117  Whip  Steel -6  Ft.  length  .  1.59 

AN-t09A  Whip  Steel.  5  Ft.  w-B^ .  1.59 

.\S  27/AR.\  5  Ram  B  Horn.  10  MC.-  VSED..  5  95 
LP  20A  Loop  for  .ai>F  equip.— Uaed,  tested....  9.95 

.\T-3T/.\PT  Stub— 113-150  MC . 6  95 

AT-43/APT-S  or  Al'T-1  Stub— 113  ISO  MC....  695 
AB-97/ARQ-R  Spike  with  coaxial  load  In  tmm..  4.95 

AB-61/ARN-5- Half-Wave  Dlpolo— 335  MC . 3.95 

AT-l/APN-2  . 4.M 

SELENIUM  RECTIFIER  UNITS 

HEAVY  DUTY— 30  VOLT  DC  OUTPUT: 

liri/2iK)  V.  Three  l^hane  400  Cycle  input: 

TYPE  143  w  Tran.<foriner  A  100  Amp . 969.« 

TYPE  3F8.5  w  Trana..  VR.  A  Blower— 309  Amp 

TYPE  S2A.II  Rfwtlfler  Only.  Caaed.  200  Amp.  .$39!3 
TYPE  A-l  Rectiner  Only.  Caaed.  300  Amp . 549.3 

AERIAL  WIRE— Phosphtwua  Bronxe  #16  Stranded, 
200  lb.  teat.  Weatherproof.  150  ft.  on  ReeL  RL-t 

with  Cllpe . SI.S9 

TELEPHONE  WIRE-3  Coed,  copper  A  ateeL  535  ft. 

_ _ 

TRANSFORMERS — 1 1 0  V. 60  Cycla  Bri. 

See  Two  12  V.  4  A.  Windings— glvea  13  V.  8  A.  or 

H  V.  4  A . 15.99 

Sec.  24  Volt  H  Amp.  .  I.S9 

Sec.  24  Volt  1  Amp .  Ijg 

Sec.  34  Volt  6  Amp . Los 

See.  9-34  or  30  VotU  8  Amp . 5.95 

Aldreta  Dept  E  •  All  PrUea  Arp  F.O.B.. 
Lima.  Ohie  •  25%  Oepaalt  an  C.0.0.  Order* 

c  ▲  I  e  e  132  S.  MAIN  ST. 
9  A  L  E  LIMA,  OHIO 


ERIE  CERAMICONS 

Lorge  quantities  in  stock; 

immediate  delivery. 

All  values  and  tolerances. 

N  P.O.  &  TEMPERATURE  COEFFICIENT 
FEED-THRU.  STANDOFF.  DISC.  CERAMICONS 
LITTLEFUSE  FUSE— ALL  VALUES 

BELOW  FACTORY  PRICE. 


CAP  ELECTRONICS  INC. 

102  Worran  Straat 
New  York  7,  N  Y 


CONDENSERS 

Oil  fUM,  Solhlub.  Hearing  Aid,  Transmittmg 
Mkm,  Silver  Mkos,  Ccromic.  Vdriabh,  Trimmgf 
CRYSTALS 

DYNAMOTORS  t  BRUSHES 
FILTERS 

FUSES  t  MOUNTINGS 
GENERATORS 
GROUND  RODS 
HEADSETS 

LORD  MOUNTS 
LUGS 

MOTORS  ft  BRUSHES 
PLUGS 
RECTIFIERS 

Salaawm.  Copper  Okrdo.  Molor.  Diodw 

RESISTORS— All  T^p*. 

SELSYNS 

SOCKETS 

SWITCHES 

Aktrah,  Micro,  Switchottos,  Toggle 
TIMERS 

gn  TUBING— F/ekIble 

UK  TUNING  SHAFTS 

TRANSFORMERS— All  Type. 
VIBRATORS 

WALKIE  TALKIES  XB^^ 

Availabl<3  Now! 


A  complete  signal  corps  stock  numbe 
listing  of  items  in  our  stock.  Write  for  list 
ing  No.  SG-200.  (For  government  agencie 
and  contractors  only.) 

Manufacturers  and  distributors — write  fo 
Radio-Electronics  Catalog  No.  H  SOI. 


Writo,  Wiro,  Phono  Your  Roquiromoni 

ell  phonos:  SEeley  8-4143 


MS  W.  CHICftCO  AVE.,  DEPT.  SL.CHKAGO  11, 


LARGE  INVENTORY 

OIL  FILLED  CAPACITORS  CONNECTORS 

BATHTUB  CONDENSERS  SWITCHES 

TYPE  ~J"  AND  "JJ"  POTENTIOMETERS 
IMMlDIATt  DELIVERV 
LIMAR  EUCTRONICS  CO. 

IM  LIBERTY  ST.  N.  Y.  1.  N.  Y. 

PHONE:  BARCLAY  7-aS7B 


CORRECTION 


Due  to  Typograph¬ 
ical  error  in  Sept. 
ELECTRONICS  the 
TELECHRON 
2  RPM  MOTOR 
was  priced  at  $2.00. 
The  Correct  price 
is  $2.90.  For  our 
other  List- 


BLAN 


64DeySt.  New  York  7,  N.  Y. 


FOR  ELECTRONIC  COMPONENTS 

We  offer  immediate  delivery  from  our  vast 
stock  of  more  than  25,000  items — all 
standard  make,  carefully  inspected  and 
fully  guaranteed.  Our  prices  are  below 
market. 

Always  Check  Wells’  Stork  first  I 

Quotations  and  quantities  available  will 
M  given  immediately  upon  request. 

ADEL  CLAMPS 
ANTENNAS 

htvlofort,  Motl  Sucffoni  m 

BINDING  POSTS  _  // 
BLOWERS 

\^w/  CABLE  ASSEMBLIES  kr  j? 
CHOKES 
COILS 
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SUPPLYING 


SEARCHLIGHT  SECTION 


State  labs  Int.  . 


Nation's  Largest 
Wholesale  Supplier 
Specializing  ONLY  in 
Buying  and  Selling 

ELECTRONIC  TUBES 

AND  CRYSTALS 


SAVE!  SAVE! 


SAVE! 


SURPLUS 

RADIO 

CRYSTALS 


PRICED  TO  SELL  ...  AT  A  FRACTION  OF  THEIR  ORIGINAL  COST 
MFG.  BY  WESTERN  ELECTRIC  AND  FEDERAL  TEL  &  RADIO 

ALL  FT-241-A  HOLDERS 

Available  As  Follows  For: 

SCR  608-A  and  SCR  628-A  SCR  528  and  SCR  538 
BC  684  1 20  per  set  BC  604  80  per  set 


200  KC  Crystals 
500  KC  Crystals 
1000  KC  Crystals 


$2.95  ea. 
$1.95  eo. 
$3.95  ea. 


QUANTITIES  AVAILABLE 
Write  For  Price  Quotation  On  Your  Requirements. 


C!  H  c/a^  ^Cotn/jxin^ 

BOX  3S6-Z  EAST  PASADENA  STATION  #  PASADENA  8,  CALIFORNIA 


ms 


EXPEDITERS 


THE  NEEDS  OF  INDUSTRY  — 
GOVERNMENT  —  FOREIGN 
PURCHASING  COMMISSIONS 
WITH 

COMMUNICATIONS 
EQUIPMENT,  RECEIVING 
AND  TRANSMITTING 
TUBES,  ELECTRIC  WIRE 

AND  CABLE . 

AIRCRAFT  ELECTRONICS- 
INSTRUMENTS— 
HYDRAULICS 
PROMPT  ATTENTION 
GIVEN  TO  ALL  INQUIRIES  | 

Rated — Dun  &•  Bradstreet 

Dept.  WW,  225  N.  Wabtnh  Avenue 
Chicogo  Illinois  •  ANdover  3<0t41 
CabU  Addr«M:  “CLEXPEDITE*'  •  TWXCGI5I0 


TELEPHONE 

RELAYS 


Largn  Stock  of 
CLARE.  TYPES  C  0  4.  E 
COOKE.  AUTOMATIC— ELECTRIC 

ALL  TYPES  of  COILS  and  PILE-UPS 

•it  Mil  r$  iovr  iip>cA  lor  Omr  Qut>t0 

Clore  Type  G  Holt  Sice 
Sensitive  Telephone  Relays 
Coil  Contocts  Will  Close  at  Price 


3)  S800  ohmi  2B-IC  5  MA  2.S0  ea. 

4)  48:0  ohm»  1C  4  MA  2.50  ea. 

5)  SHOO  ohtnt  iC  6  MA  2.00  ea. 

R)  4850  ohm»  lA  5  MA  2  00  ea. 

7  )  3300  ohms  (None)  ACTUATOR  1.50  ea. 
.Ml  aUitP  Ut  lexH  may  be  tiNetf  fnr  ('ontLnuouB  duty 

oiteraium  nti  iloV,  Itr 

Other  Type  G  Telephone  Reloys 

1)  1300  ohms  lA-lC  24  or  48V.  2.50  ea. 

2)  700  ohms  2A-tC  24V.  2.50  ea. 

3)  400  ohms  lA  i:  or  24V  1.65  ea. 

Clare  Type  C  Standord  Size 
Telephone  Reloys 

Coil  Contacts  Voltate  Price 

1)  2rOO  ohms  I A  24  or  48V  $2.25  ea. 

2)  2500  ohms  IB-IC  24  or  48V  2.50  ea. 

3)  2500  ohms  2A.IB  24  or  48V  2.50  ea. 

4)  2500  ohms  3A.|B  24  or  48V  2.75  ea. 

5  )  2500  ohms  5A  48V  3.00  ea. 

6)  2500  ohms  SA-IC  48V  3.00  ea 

CONTACT  SYMBOLS 

A=X<irm.  Open  Ii=Nonn.  CIomhI  C=8.1*.1>.T 
G.E.  Relays  rf'H  2701  13109P56  C«il-10.0O<»  o!im« 
ronta(*t<<  \\.  lit  Operates  on  R  M.\.. Price  $1.65 
St«nal  Wheetock  IMa>!(  SKS%(>5  Toll— 2.000  ohm^ 
('ontat-t'- 1  113.  IC  (ipt'rates  at  9  51A. 

Price— $2.75  ea. 

Leach  Relays  Type  102.5-SN-nF,  CoU-24V  42.5 
ohms.  (Ntntactv  ItlVS.T.  Norm.  clos»*d.  Hated 

at  10  .4n»ps  . Price— 11.50  ea. 

Five  Prong  CR-2791  G.E.  Plug  In  Relays. 
1)  ohms  8PI)T  4. .5  MA.  .S4.00  ea. 

2i  7ttO  ohms  SPIVT  8  MA..$3.00  ea. 

SIOM  IMea^e  (For  SCR-522-A)  Telephone  Helays. 

Part  No  A182.'i.*‘  . Price— $2.00  ea. 

Patch  Cords  2*4  FT.  loniC  with  a  Phone  Plui; 
(Like  PL-.5.M  on  earli  end . Price— 95C 


Chase 


Electronic  Supply  Co. 
222  Fulton  St. 
New  York  7,  N.  Y. 
DIgby  4-3088 
HOIIis  4-5033 


37  EAST  28  STRIH,  NIW  YORK  14,  N.  Y. 
PHONIt  MMIRRAT  HUl  8-9802 
WIRIt  STATI  LA8S«  WVK  N.  T. 
miTYPti  N-  Y.  1-1807  CABUi  STATfLAtS 


Telephone  Tquipment  &  Parts 

TS  lo  handneta  with  cord  &  l*L68 

and  P1«5S  pluK . Kach  $  8.S0 

13  hantUete  with  cord  &  PL8R 

and  I’LjS  plUKX . Bath  8.50 

.New*  W.K.  FIW  handnetfi  with  cord 

A:  I*L47  plug . . Each  6,95 

New  TS9  handnetH  with  butterfly 

flip  ewitch  m  handle . Kach  6.50 

KE5  field  tele3>hone8  reconditioned 

Each  18.50 

Ijike  new’  .MaKueto  Wail  tolephonen 

(UkeKKk) . Kach  13.00 

Hecondttioncii  like  new  W.K.  aoltd 

handHftn  . Kach  4.05 

Keconditioned  like  new  TS9  hand- 

aetB  . Kach  4.95 

UpriKht  desk  telephones  recondl- 

tiunetl  (  for  exienaions,  etc. ).  Kach  2.95 

Operators  head  A  Chest  sets  HS19 
recondit H»ned  Dctuhle  re<el\ er 

Kach  6.50 

Single  receiver  . Kach  5.75 

KK2C  units  less  cord  used.  Kor 
ItDTk  A  ItDT'J  switchboards 

Kach  1 .00 

New  4  S  fiK>t  rubber  cords  with 

I'M?  plug  . Kach  0.75 

Sound  power  field  telephones  like 


Terms: 

tiieck  w’lth  Order— K.O.B.  Knaiklyn,  N.  Y. 

EASTERN  TELEPHONE  CO. 

Dept.  E  323  Vanderbilt  Ave. 

Brooklyn  S,  N.  Y.  MA  2-37S3 


PORTER 

SALES  FEATURE 

2"  Sq. ..Weston  Songomo^ 

PANEL  METERS 


0-20V0C  0-.5R.F.  MA 

0-40V  DC  L  P-  Ji  MA 
0-100  MA  (0-300  SCALE) 

,  LARGE  QUANTITIES  AVAILABLE, 
$  Any  Type 

wore 

$3.95 


PORTER  RADIO  SALES  CO. 

133  Noitou  Stre.l,  N.w  York  3S,  N.  V. 
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Noyember.  1 9<2  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


cenafTMtSt/gpu/s 


AN”  connectors 

Discounts  30  to  70% 


TEFLON  —  MELAMINE  —  BLUE 


•AH"  CONNECTORS,  Partial  Listirtg 


IF  YOU  NEED  IT— WE  GOT  IT! 

Writ*  IM  QHCNiltv 


gSIP 

16-lSP 

20.I9P 

22-255 

1  24-28P 

36-15 

8SIS 

16-I5S 

20-195 

22-27P 

'  24-285 

36-2P 

10S-2P 

16-16P 

20-20P 

22-275 

28-lP 

36-25 

I0S-2S 

16.I6S 

20-205 

22-28P 

28-15 

36-3P 

I0SL-3P 

1SS-17P 

20-21P 

22-285 

28-6P 

36-35 

10^35 

I6S-I7S 

20-215 

22-35P 

2845 

36-12P 

I0SL-4P 

18-lP 

20-22P 

22-355 

28-7P 

36-125 

10SL-4S 

1».IS 

20-225 

22  36P 

28-75 

36-13P 

12S-1P 

18-SP 

20  23P 

22  365 

28-13P 

36-135 

I2S-IS 

18.5S 

20-235 

22-37P 

28-135 

36-14P 

I2S-SP 

IS4P 

20-24P 

22-375 

28-14P 

36-145 

I2S.4S 

18-4S 

20-31P 

24-15 

28-145 

36-21P 

14S-1P 

I8-7P 

20-315 

24-2P 

28-1 5P 

36-215 

I4S.IS 

I8.7S 

20.32P 

24-25 

28-155 

40-lP 

I4S-2P 

18-8P 

20-325 

24-3P 

28-21P 

40-15 

14S-2S 

I8-8S 

20-33P 

24-35 

28-215 

40-8P 

14-3P 

18-9P 

20-335 

24-4P 

28-22P 

40-85 

14-3S 

18-9S 

22-lP 

24-45 

28-225 

40-llP 

14S-4P 

IS-IOP 

22-15 

24-5P 

32.1P 

40-115 

14S-4S 

Ig-IOS 

22-2P 

24-55 

32-15 

40-14P 

HS-14P 

1»-29P 

22-25 

24-6P 

32-2P 

40-145 

14S.I4S 

18-295 

22-OP 

24-65 

32-25 

44-lP 

ISS-IP 

18-30P 

22-65 

24-15P 

32-9P 

44-15 

I6S.IS 

18-305 

22-8P 

24-155 

32-95 

44-2P 

16-2P 

18-3IP 

22-85 

24-16P 

32-lOP 

44-25 

I6-2S 

18-315 

22-15P 

24-165 

32-105 

48-4P 

16S-3P 

20-lP 

22-155 

24-17P 

32-145 

48-45 

I6S-3S 

20-15 

22-16P 

24-175 

32-15P 

48-5P 

I6S-4P 

20-8P 

22-165 

24-25P 

32-155 

48-55 

I6S-4S 

20-85 

22-17P 

24-255 

32-19P 

I6S-5P 

20-9P 

22-175 

24-26P 

32-195 

I6S.SS 

20-95 

22-24P 

24-265 

32-20P 

16S-6P 

20-10P 

22-245 

24-27P 

32-205 

I6S-6S 

20-105 

22-25P 

1  24-275 

36-lP 

COLUMBIA  ELECTRONICS  SALES 

S22  S«uth  San  Pedra  St..  Lm  ArhIm  13,  Calif. 


Complete  stock  of  all  sizes,  from  8  to  48,  in  all  combinations  an4 
shell  types.  Also  complete  slock  of  "UG"  and  "PL"  Conneclort. 

WRITE,  WIRE,  PHONE  YOUR  REQUIREMENTS  TODAY! 


ROSB  Electronics  Co. 

100  Park  Place,  New  York  7,  N.  Y.  COrtlandt  7-6196 


LEONARD  GREENE 

381  Tremont  S».— HA  6-4794  BOSTON,  MASS. 
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SEARCHLIGHT  SECTION 


M anufacturers  I  Attention ! 

WE  OWN  &  OFFER,  QUANTITY  LOTS 
OF  BRAND  NEW  PANEL  METERS! 


Switchboard 
BD-72  and  BD-71 


Wholesole  quantities  only  at  speciol  reduced  lot  prices.  Some  of  these  lots  can  be  modified 
to  your  requirements.  Write  for  complete  detoils  and  special  low  prices. 


30-O-S0 


•o.o-«o 


00-63 


e-soo 


iau-»-i30 


34O-»-240 

0-S0*/S0»! 

o-aov/Ao* 

o-»o 

SO-W-60 

30-0-100 


o-soo 

0-300 

O-IM(S) 


3AC346 

lAPSOO 

NA;3& 


33 

ST-U 


MARITIME  SWITCHBOARD 

INSTRUMENTS— ACCESSORIES 

'Vo  4-8217  I 


336  Conal  Street 


New  York  13,  New  York 


PHDTDCDIV  SALES 


These  Switchboards  are  portable,  monocord, 
magneto-telephone  switchboards  for  use  pri¬ 
marily  in  field  wire  systems 

The  capacity  of  the  Switchboard  BD-72  is 
12  lines  and  of  the  BD-71  is  6  lines.  Each 
switchboard  contains  all  the  equipment 
necessary  for  terminating  and  switching 
field  telephone  circuits,  including  a  line 
terminal  strip  ta  which  incoming  lines  may 
be  connected  directly. 

These  units  are  reconditianed  and  reody  fa 
set-up  and  operate.  They  are  tested  and  in 
excellent  operating  condition. 


417  N.  Foothill  Bird.  SY  canton  2-4131 
Pasadena  8,  Calif.  RY  an  I-67SI 

FREE  24  PAGE 
SURPLUS  SALES  CATALOG 
WANTED  now  or  eloon  uied  oioetronie  our- 
plus.  PlooM  ttate  oxoet  dooerlption  of  tho 
condition  and  dotailt  of  modification.  Includo 
loweat  pfico  In  flr»t  letter. _ 


Frequency  ronge  80  to  3000  Mcs. 

Hrasures  IlF'  alcnaU  from  Sm  to  3000  Mcs  and 
pulse  rates  from  50  to  RO'N)  rycle«. 

Tlut  ARD-3  can  be  used  s^i  s  IbrM-tioo  Finder 
to  locate  algnal'i.  or  s>  a  fre<iuen<*y  nteter,  by 
VlHUAie  and  Al'UAL  indicator!*,  provide 
Originally  designed  and  used  liy  U8N  air¬ 
craft.  Ideally  suited  fur  uilUtary.  laboratory 
and  general  purpoM*  use. 

fkiuipment  cunsisU  of  the  following: 

Antenna  l>etector-CMD-66AFH^Ha«  \anable 
length  antennas,  diode  detector  and  sllrer 
plated  tuning  stub  with  calibrated  scale. 

.VMPLiriKIt  CMD-SOADC— has  tbre«'  stage 
pulse  amplifier,  a  trigger  circuit,  a  tHib^e  rate 
counter  circuit  and  audio  aiupUfler,  visual 
signal  indicator,  rectifier  power  supply  which 
is  operative  on  llS  Volts  AC  60  to  2400  cyrlex 
current,  regulated. 

Test  08CILLAT0K-CM1>  fiOAiM'i— Has  cavity 
frequency  of  400  cycles  with  selection  of  four 
pulse  repetition  rstes. 

ALL  CABLEH  AND  FITTINdS.  AfTESSOR- 
IE8  AND  HHOCK  MOrNTED  RACK  for 
Immediate  installation,  plus  two  Technical 
Manuals. 

SPARE  PART&— Steel  chest  includes  spares  for 
compooMits  and  two  extra  sets  .spare  tubes. 

Guaranteed  NEW 

All  the  abote  Ifi  original  export  packed  cases. 

Wt.:  113-16$ 


8CR-284  Field  S«t-  Exc. 

APN4A  or  B .  Kxc. 

APR-5A  .  Eic 

8CR-645  Radar  Trailer 
Type  120A  Test  Set  130  ZIOuh* 

Boonton  Radio  Corp . 

Antenna  AT  104'APN9 . .New 

Automatic  IMlot  Inverter 
Type  DA  Input  28VDC.  9  13  amp> 

Output  115V.,  8  phase.  400  cps . Kxc 

Audio  OaclUatm’  Hewlett-Packard  200 

BR  30-20.000  e.p.s . Kxc  $ 

Md  A  ItC-231  Fr^uency  Meter  with 

cal.  book,  crystal,  and  tubes . Exc. 

T8-S6S/U  WMOQ  Test  Set . Exc. 

T8-173AJR  Frequency  Meter  M-450 
mo.  complete  with  eryital.  cat.  book. 

A  115  VAC.  Power  Supply.. like  New 
T8-14V/UP  X-Band  Signal  Oeoera- 

lOT  . Exc. 

TS-IS/AP  X-Band  Signal  Generator 
T8-t4/AP  Portable  Osollloaoope. . .  .Exc. 
T812  Test  Set  for  X-Band  Box  1  A  2 

complete  . . Exc. 

Meaeufereeots  Corp.  Model  82  Stand- 
and  Signal -Generator  20ey.-5urac.Exc. 
Hewlett- Packard  Model  410A 

Fr^uency  V.T.V.M. . like  New 

APR'4  Search  Receiver . 

Tuning  Units  for  ArR-4  Receiver... 

Rr-348.  BO-S12.  nC-84t  Receivers. . 

T-17  Hand  Mlcrc^fbooe  with  oord  and 

PL-68 . Exc. 

T8-148/UP  New  Mfg.  . 

Impedance  Bridge  650A  General 

Radio  . like  .New 

Signal  Oeoemter  196 A . tike  New 

Mimon  Slffiak^  Radio  A  TV.Uke  New 

Dumant  208  Scope . Exc. 

H8-23  8000  ohm.  Uaed  |e.95 . .New 

H8-18  soon  ohm.  Used  1.75 . New 

HS-S3  600  ohm.  Used  S.50 . New 

H8-S8  fOOohm.  Used  1.7$ . New 

RO-58/U  riNUdal  Cable . 

•PUR— PRICE  upon  requesU 

NOTt:  On*  ol  Ut*  largvst  and  moat  compivti 
tronie  surplus  staefca  Id  Uie  eeantry.  Wb 
OwniaaiKts  of  ttibao.  caimctiore.  plusa.  scow 
trsnsmlttars-raceivara.  taet  aqulpmaot.  eta.  A 

4’tilMar'prlsae  r  O.B.  Paaadona.  Qaltfomla. 
on  all  C.O.S.  orOarw.  Califemlans  add  SWb 
Tas.  Prtca*  subjact  to  ctaaog*  without  noU 


Write  for  Litoratura  and  Priea 


DEALERS  IN 

ELECTRONIC  AND  RADAR 
EQUIPMENT 


$27500 


Otkrr  tfim-ted  e<jdipment  /or 
/{jdto  Cummufiieotiond  tn  osf  §toei8 

COMMUNICATION  DEVICES  CO. 

2331  Twelfth  Ave  NYC  27.  N.  Y. 

Cable:  Communidev  Tel:  Ad  4-6l7>l 


375  Fairfield  Avenue 
Stamfard,  Connectieuf 
Tel:  48-9231 


WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

•kctronic  components,  units,  wire,  etc. 
Your  Inquiri9s  tnrttod 

LAPIROW  BROS. 

i9  Heffner  St.  Cincinnati  23.  Okie 

Kirby  1285 


TIME  DELAY 


ngLAV  1  I  5v  OOry  adJustabI*  0  sac.  to  3  mlnutoa 
Cnimar  TD2  I20<.  ^ao  TD60S  6  to  00  sac.  -gia.*! 
ngLAV  SPOT  24vdc  350  ohm  cur*  Typ*  K. .  ft.na 
netav  a  pot  ta  vdc  to  ohm  Mini  tal  tjrp*.  .is.yg 

S1L5VN— IF  Spaclal  IIS/OO  v  400  cy . tIi.OS 

FIL  xrRMR  6.3  •  1.3A  (other  aisae  avail.).  .  .S.WW 
CNOKg  4H  TOma  .eOr:  StI  TOma  110  ohm..  t.4W 
OLOWin  MOTOn  400-ino0(7  ll5v  FAD  J31C.90.et 

ainrcNgn  CLAMPt  oaoA.  0360.  oaec . n.ag 

3-19MMir  vanahia  So.  HP.  .  .  4Wc;  MC-IOOS.  . 
ISOLATION  xronwtn  as  watta  prim  iisv  aac 

11.1  or  )31v  a  0.3  tap  aV4>3Vba3" . 53. 4S 

SuaMiNiATUPg  uU'f  MTckat  S  pm.  loo  for  .sio.oo 
POWin  XPRMn  760VCT  •  ITOmaS  #  3.6  3  A  4  54.35 
5ILV  TPRSn  T5aA.  1  . *.-7.  7-45  •  35c:  MICA  3  30. 5. 04 
AN31051O5-a5.  P1.-68.  PL-3S9A.  8:l  lH.  SS.  JK33A 
CONDgN5gn5:  BATMTUt.  MICA.  AIB.  OIL.  NV.  CBB. 
IPOT5.  RgLAV5.  MIKIB.  SABAMDL  fttaM.  BWITCNBB 
IPAPta  for:  BC-iatOA.  MKtt  Radar.  AN/TFM-B 
•d'^r  .002  stlvar  Mica  CM30:  many  otbar  Itama. 


BUY  r  SELL 

We  do  both! — Electronic  Equipment  of  every  description.  No  lot  too  large.  TOP 
PRICES.  Ask  us  to  help  you.  RAPID  ACTION  ALWAYS. 


ELECTRONIC  SURPLUS  BROKERS 


476 
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ELECTRONIC  SPECIALTY  SUPPLY  CO. 


BATHTI’B  rOND. 

MFO  4MV  tmy  IMtV  4ttV 

M  $.Ji  S.SS  Mt  VM 

at  .u  at  os  at 

os  .4t  as  .St  .St 

.St  os  .St  .tt  .it 

1. t  .St  .ts  .7S  .7S 

2. t  M  1.1S  -  - 


27.St  tU . 

<.7S  tlS  . 

37.St  f72A . 

n.st  tna . 

22.St  SS4 

2.S1  tSS  . 

22.tt  SS7 

.ts  SStA  ... 

2.75  IttS  .. 

12.St  1  ltt7  ... 

2.SS  HYUtt 

i.st  mi 

7.St  -  ItU 

^ss  mt 

.  17.tt  .  1S12 

t.7s  isa 

las  !  2t$t  ms 

1.75  2tSl 
CRYSTAL  DIOBES 

.7S  I  1N21B 

l.St  I  lN2t 

1.25  '  1NS4 

2.25  1N14A 


2ca . 

2CS1 . 

2K22 . 

2K2S  .  . . . 
2K2S 

icn/ciB 

4cn 

SAKS 

SAM 

fGP7 

ISC 

T2l 

12tA 

121A 

P127A 

ItSTH 

St7AX 

7tSA 


1N21 

1N2SA 

iNns 

1N21A 


NtW  ADOntSS: 

CANDEE-AIRCO 

Depf.  E-7 
P.  O.  Box  1187 
Magnolia  Park  Station 
BURBANK,  CALIFORNIA 
CHortorton  0-14a4  •  ROdnroM  «>107g 


TUBE  REBUILDING 

Large  Transmitting  and  Power  types 

ieonomical  •  Guaranteorf 
FREELAND  PRODUCTS  CO. 

700  DRYADES  ST.,  N.  O.,  LA. 


DYNAMOTORS 

From  our  inventory.  New,  originol  contginers, 
BD-77;  DM-21;  DM>32;  DM-it;  DY-22;  PE-86 
and  ottiers.  Substontiol  quontities.  Alto  Jobn 
Otter  Co.  fractionol  horsepower  motors. 

LINE  HARDWARE  CO. 

ISIS  N.  2Ath  St.  Philo.  31,  Po. 


IF  there  is  anything  you  want 

that  other  roadon  eon  lupply— 

OR  . . .  sonething  you  don't  want — 

that  other  reedort  can  vso— 

Adnrtisa  it  in  the  SEARCHLIGHT  SECTION 


STANDARD  BRAND  TUBES 

Jaia  Typtt  Fully  Guoroaatotd 
lB2t  S2.7S  71SA .  S.fj 


Relay  Cooxiol  24v  DCS  K-101  $3.«S 
PlBtM  net*  our  new  oddrMs  end  telephene  number: 

ALLIED  ELECTRONIC  SALES 

74  CORTLANDT  STREET,  NEW  YORK  7,  N  Y. 
Borc/oy  7-S829 


ELECTRONICS  —  November,'  Y952 


SIX-POLE  DOUBLE  THROW  ALLIED 
«BN. 180-39  halt  10  AM1*KRK  CON  mm  nC 
TACTS  ItUK)  Ohm  coll  operatee  oo  S0\h 
MIU*  IX-  OR  no  V.  OC . 

RADIO  DEVELOPMENT  &  SALES  CO. 

323  Atlantic  Ave.  Brooklyn  2.  N.  Y.  ULtter  S-t4M 


100,000 

RELAYS 

ALL 

TYPES 


SEARCHLIGHT  SECTION 


FOR  THE  BEST  IN  ELECTRONIC  SURPLUS! 

SEE  NEW  LOCATION  of 

TELEMARINE  COMMUNICATIONS  CO. 

3040  WEST  21sl  STREET,  BROOKLYN  24,  N.  Y. 

(*/3  BLOCK  FROM  FAMOUS  BOARDWALK  OF  CONEY  ISLAND) 

TREMENDOUS  STOCKS  OF:  RADIOTELEPHONES,  X’MTRS,  BROADCAST  EQPT., 
RECEIVERS,  RADAR,  AMPLIFIERS  and  MISCELLANEOUS  ELECTRONICS. 


MOVED 

TO  A  BIGGER  &  BETTER 
WAREHOUSE 
PILED  HIGH  WITH 

HARD-TO-FIND 
PARTS  &  EQUIP! 

Just  a  partial  list  of  oar 
present  stock: 

•  BC-348  •  BC-342  •  ART-13 

•  ARC-3  •  APN-9  •  LM 

•  BC-221  •  BC-6n 

•  VARIOUS  TEST  EQUIPMENT 

NEW  EXPORT  DIVISION 
FOR  ALL  FOREIGN  ORDERS 
Frompt  attention  to  all 
inquiries — oil  languages! 


Attn:  Schools,  Lobs,  Hunut 

WE  PAY  MORE 

FOR  RADIO  PARTS  A  [QUIPMENT 
CmN  la  en  your  aawpluB  eealemeat 
er  we'll  trade  fer  eemethine  yau  really 
need.  Write  tadayl 


CAPACITOR 


HEADQUARTERS 


OTMCW  VALUCS— VOLTAOCS  AVAILABLC 
JAN-€-2t  TVPC8  AVAILABLC  IN  QUANTITY 
ATTiNTION 

NtW  Manufocturt  Hi-Capocity  Oil  Ctiid. 
Fer  Servo-Control-Network  Applicotions 
20-30-40-50-60  MFD/600  VDC,  olso  AC  roted 


OILS-MICAS-MOLDED 
PAPER  TYPES 


QUALITY -SERVICB 


SENSIBLE  PRICES 

400  CYCLE  TRANSFORMERS 
li2-7ttl  S92-7ttl  m-7m  SS2-724S 

lU-TtM  lS2-7ttt  m7tt7  lt2-r2tS 

t  lt2-7tM  m-7tM  1S2-71M  St2>14t2 

SS2-7t7t  tS2-7ttt  S»2-71tt 

182>7ttt  Il2-71t2  SU-7222 

YOUR  INQUiniiS  INVtTiD 
G.C.  THVRITE.  a  aen-linear  raeletanee  material  la 
which  L  varlee  a»  Cn.  Cxeellent  HV  reaalatar  I  '4 
die.  X  '■  thk.  W/1/2'  hale.  Curreat  9-4t  ma  at  21 

ta  33  vaftB.  iHii  ef  S  12.t5 . aa.  $.« 

HAYDON  8YNCHR0N0U8  MOTOR.  aHratee  lit 
Vae  M  cy  W/eapaeltar.  hlfh  taraua  fwared  abaft. 
9RPHR  . $1.23 

COMPACT  UNITS 

10-20-40-80-100  MFD/100  VDC  (Oils) 

Fast  Otdivtry— Let  Us  Quote  on  Your  Natds 
WHIP  ANT.  SECTIONS.  M8-49  ta  MS-M  ..ea.  8.48 
A.E.  tyae  si3  STEPPER  RELAY.  8-12  VOC.  3 

deck  2S  •oaltioa,  36t  d#«raa  ratatlaa . It. 99 

MU-METAL  4  x479t  GRADE  LAMINATIONS 

EE-28-27.  F-n.  F-12.  larfe  qaantltlee.  available. 


I  $t.  ftronxvill*  t,  N.Y. 

BRonxvilU  2-0044 


tolerincc.  Can  be  screwed  toiether  tdr  any 
desired  total.  New.  ^.00  each. 

Ammeter,  a-e,  y  Westinghouse  NA-35  or  Weston 


Battery  Charger.  G.E.  C 
IOo-MS*l25  V.  an  C.  Bee.  I 
6  amps,  each  side  of  centi 
I0*»  and  20*«  thru  tapp«< 
18  amp.  C.T.  (Tungar  Ilia 
iO  ame.  7'4'  h  x  S-’a'  w. 
New.  prig,  packing.  G.  C 
2  for  $30.00. 

Choke,  swinging  15.000  v 
queney  120.  149  ohms.  .02 
amp.  #  25  henrys:  48*» 
S29I07.  >42.00. 


9.12  mfd..  1265  v.  60  e. 
factor  correction  5.0  K. 
$17.50 

.2S-.25.  AIMO  «  d.r  or  .i: 
Cat.  9A7548  oil.  $3.75. 
1.25/1.25  mfd.,  7500  v. 
$17.50 


W.42I2.  Bectronlca 
3.30  W.  4$  at..  New  York  36.  N.  Y. 


SEARCHLIGHT  SECTION 


8CR>545A  Search  and  Track.  Complete  trailer, 
power  supply  and  spare  parts.  Nearly  New.  Write 
for  description  and  price. 

Transformers  4  Chokes 

*  New  10  K.W.  Amortran  oil  cooled  plate  trans¬ 
formers  ll5v./2^.  60  cy.  single  phase  primary. 
17.600  volts.  .5  amp.  secondary.  Can  be  furnished 
center  tapped  or  two  wire  8800  volts.  1.0  amp. 
State  piimary  and  secondary  voltage  desired. 
Priced  $75.00  each  f.o.b.  Los  Angeles. 

*  Filament.  American  Transformer  Co.  Spec.  29106. 
Type  WS.  .050  KVA.  50/60  cy.  S.P..  35  KVA 
test.  12  KV  d-e  operating.  Pri.  115  v..  See.  5  v.. 
10  amps  w/integral  stand-off  insulator  and  aocket 
for  S37I.872.  etc.,  rectifier  tubes.  $15.00  each. 
Transtat,  line  voltage  regulator.  115  v.  60  ey. 
Range  103-126  v.  2.17  amp.  Amortran  Spec. 


*  Resistors 

Fixed  w.w.  160.000  ohm,  200  w.  ferrulo  ends.  .$1.00 
Fixed,  w.w.  5.000  ohm.  200  w.  ferrule  ends..  1.00 

*  Meters  &  Multipliers 

Westin^house  Type  R-5.  I  meg.  precision  meter 


ndary  voltage  desired.  Model  476.  3  amps.  f.s.  deflection;  scale  calibrated 

.os  Angeles.  0-120.  includes  doughnut  type  current  transformer 

former  Co.  Spec.  29106.  w/200-5  ratio  at  25-133  cy.  $8.50. 

/60  cy.  S.P..  35  KVA  i 

Pri.  115  V..  See.  5  v..  Relays 

off  insulator  and  socket  Allen-Bradley  overtoad  relay.  1 10  v.  60  cy.  Cat. 
r  tubes.  $15  00  each.  *gi0.  Adiustable  6.3  to  18.1  amps.  $7.95  each, 

lulator.  115  V.  60  ey.  Westinghouse.  110  v.  60  ey.  O.P.S.T.  15  amp. 

amp.  Amortran  Spec.  contacts  with  interlock.  $4.95  each. 

:>t.  CWS.993I6.  Pri.  *  Rectifiers,  Dry  Disc 

l03.<)0.7S.<i0.45-30  V.  @  S  fVTB  1.8  ».  d-c  @  I  *mt.  .  1.75  4  for  2.50 

M-  Up.  VolUt.  radurad  s«l.nium.  FWCT.2.2  ,.d-e  «  3  amp  .75  4  for  2.50 

d  primary.  Ua  a  5  v.  Salpnium.  MW.  38  *.  d-t  (»  .2  amp.  .75  4  for  2.50 

[mentf)  and  Up  «  7  ».  8«l«nium,  FWB.  54  ».  a-t  @  i.O  amp .  3.60 

■  «!*•  Ify'S"  S.lpnium.  FWB.  154  ».  p-p  .6  amp .  5.50 

..  Pricp  552.00.  517.50.  Spipnipm.  FWB.  iOO  *.  a-e  .4  amp .  5.50 

.  d-e  iinp.  rippip  frp-  ’Stand  OU  Insulators,  Ceramic 

amp.  hpnry«:  .52  ,  5. . 5  .90  pa. 

ripple.  Amertran  Spec.  ,  5- .  1.00  ea. 

I'.'  dia.  a  r .  1.25  am. 

jforp  All  Ilia,  pitli  m.tpl  cap.  and  baut. 

High  Voltage  Rectifier  Power  Supply 

r.A.R.  cat.  2528908.  Variable  outgut  0- 15.000  V.  d-c  4^  500  mills.  Input 

I  ®  12  000  V.  d-c.p  Fast  H5  v-  60  ey.  single  phase.  Army  type  RA-38. 

I  W  u.wu  V.  «  c.p  ram  03'/,'  x  x  56-^'.  Wt.  2040  Ibe.  Units 

Pvranal  Cat.  826F360.  Are  new.  complete  with  spare  tubes  and  romote  eon- 

trol.  Write  for  detailed  Information. 

Quantities  avaHabfe— subject  to  special  discounts. 


EPCO 


WESTINGHOUSE 
HIPERSIL  CORES 

Strip  luiM  Window  Window 
Quonfity  Gougt  Width  Up  WidHi  Hotgkt 

n,365  .003  1V4  Vi  7/16  3 
3,741  .003  H  H  7/16  3 

Available  tor  immediai*  delivery 

RAYTHEON  MFG.  CO. 

Surplus  Salop  Dopt.  Wolttiom,  Moat. 

Tof.  Waltham  i-SihO^ut,  2 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  A  ELECTRONIC  SURPLUS 
13R3J-9  Brush  St.  Detroit  3,  Mich. 

Phone  Townsend  9*3403 


1527  E.  Seventh  Street 


Los  Angeles  21,  Calif. 


WANTED 


WANTED 


ELECTRONIC  EQUIPMENT  WANTED! 


Sell  to 


We  wont  to  buy  off  types  of  new  and  used  surplus  electronics  equipment.  Highest 
prices  paid.  We  ore  the  largest  purchasers  of  such  equipment. 

ARROW  SALES,  INC.  7460  VARNA  AVE.,  N.  HOLLYWOOD,  CALIF. 


W.  Pay  HiphMt  5555  Pricp.  far 
RADIO  A  AIRCRAFT 
ELECTRONICS  EQUIPMENT 
You’ll  be  pleasantly  and  profitably  surprised  at  the 

Crieos  w#  pay  for  needed  parts  and  equipment. 

imply  send  us  a  description  of  what  you  havo— 
tell  us  veur  tee  dollar  asking  price— and  we’ll  shoot 
back  a  prompt  reply!  Convert  that  equipment  te 
ready  cash  new!  Write: 

ALVARADIO  SUPPLY  CO.^Oivision  C-1 
4665  Melrose  Av.  Los  Angeles  29.  Cal.  OLympia  21$$ 


WANTED 

RADIOSONDE 

Number  AMQ-1C,  or  ID,  or  the  loter  208  MC. 
Type.  Must  be  new  in  originoi  seo'ed  woter- 
proof  overseos  export  pocKogtng.  Any  guan- 
tity  occepted.  Pled&e  write  ^ 

K  &  L  RADIO  PARTS  CO. 
1404  Vonico  Blvd.  Lot  Angeles  6,  Colif. 


WANTED 

Federal  type 

101 B  Voice-frequency  Ringers 
Signal  Corps  typo  TA-3/FT. 

W-4814,  Electronica 
ISO  W.  42  St..  New  York  36.  N.  T. 


WANTED 

•  AN,/TRC*1  Equipments. 

•  T14  Transmitters. 

•  R19  Receieers. 

•  TS32  Test  Oscillators. 

Any  condition  or  quanHiy 
W-SS58.  Electronics 

330  W.  42fid  $».  New  York  34,  N.  Y. 


WANTED 


BOII6  Telephone  Switchboards.  BOlOO  Telograph 
Switchboards.  BD90  Power  Boards.  CCIOI  V-F 
Ringers.  BE72  Cabinets.  FMI9  Frames.  RA43, 
REC30.  K85988.  RA87.  RA37.  RA9I  RecttHers. 
80101  Test  Boards,  866  Switchboards.  Type 
CFIA,  CF3A.  CF2B  Carriar  Equipments.  Any 


WANTED 

Wasftrn  Electric  groy-finishad 
EQUIPMENT  CABINETS 

For  }f*‘  ponels.  Heights  of  2*  4“,  3*  4**, 
7*  0"  and  T  4". 

W*4S68,  Electronica 
310  W.  43  St..  New  York  36.  N.  Y. 


WANTED 

TDE  TBS  TCS  RBG  Radio  parts 
SA.  SF.  SG,  SL,  SO  RADAR  parts 
Submit  lists 


WE  BUY 

All  kinds  of  surplus  electronic 
equipment  ond  compenonfs. 

ELECTRONICRAFT,  Inc. 


An  I 

Investment  • 

Productive  advertising 
is  an  INVESTMENT 
rather  than  an  EX¬ 
PENDITURE. 

“Searchlight”  adver¬ 
tisers  almost  invariably 
report  prompt  and  sat¬ 
isfactory  results. 

BE  CONVINCED  — 
send  us  your  advertise¬ 
ment  TODAY. 

A  ddress 

C  lassified  A  d vertisi  ng  Di  visi  o  n 

ELECTRONICS 

330  W.  42nd  St.,  N.Y.  18, N.Y. 
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Standard  Brands  C^iectronicSi  incorporated  All  Hems  Fully  Guaranteed 

NOW  AVAILABLE  —  a  brand  new  stock  of  tubes  —  transformers  —  condensers 


SEARCHLIGHT  SECTION 
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SEARCHLIGHT  SECTION 


ELECTRONIC  TUBES 


RECEIVING 


110  PEARL  ST.  BOSTON  10,  MASS.  Phone:  LIBERTY  2-7890 


OA4d 


9.»l 

a«i 

U.TS 

2.4S 

1.9% 

IT.M 

l«.7t 

l».*l 

IS.M 

4i.M 

It.tt 

S7.M 

n.M 

12. M 
27.  M 

17.M 

tS.M 

«.M 

1.2t 


N31B  . 
NaiC. 
Nia.. 
NMA 


tBSt 


3C73 
3C34 
3C36A. 
303  . 
3C3ft 

2C39A. 


3042. 

3C43 

3C44 

3CM 

3C41 

2C63. 

3U31. 

3E33 


^2^**  Mib/«ct  to  change  without  notico.  TERMS:  Rafod  firms  net  10  days,  Mott-raiod 
25%  with  ofdor  botonce  COO.  Pricos  fOB  Boston.  Minimum  ordor  $10.00. 


SEARCHLIGHT 

November,  1952 

This  index  is  published  as  o  convenience 
to  the  readers.  Care  is  token  to  make  it 
accurate  but  ELECTRONICS  ossumes  no 
responsibility  (or  errors  or  omissians. 


F.MPLOVMKN  T 

Positions  VacHut  .  439-449 

Selling  OpiMtrtunitics  OfFered .  439 

Positions  VVanted  .  439 

SPECIAL  SERVICES 
Contract  Work .  439 

BUSINESS  OITORTUMTIES 
Offered .  439 

EQUIPMENT 

(Used  or  Surplus  New) 

For  Sale .  4S0-4g4 

WANTED 

Equipen?  478 

ADVERTISERS  INDEX 

.^dmlral  Corporalittn .  448 

Allied  Electronic  Sales .  477 

Alvaradio  Supply  Co .  478 

American  Phenolic  Corp . 439 

Arrow  Sales  Inc .  .467,  478 

Atomic  Energy  of  Canada  Ltd.  .  448 

Barry  Electronics  Corp .  ...  465 

Battelle  Memorial  Institute ...  448 

Bendix  Aviation  Corp . 440 

Blan  . 465.  473 

Brooks  Co.,  Inc.,  B.  D .  465 

California  Institute  of  Technology .  44(> 

Candee-Airco  .  477 

C  &  H  Sales  Co . 455,  474 

Cap  Electronics  Inc .  473 

Capehart  Farnsworth  Corp .  44’ 

('hance  Vouglit  Aircraft  Corp.,  Division  of 

United  Aircraft  Corp .  449 

Cha'ye  Electronic  Supply  Co .  474 

Columbia  Electronics  Sales .  475 

Cttmet  Electronic  Sales  Co .  471 

Communication  Accessories  Co .  446 

('oinmunications  Devices  Co . 472,  476 

(’ummunications  L^uipment  Co . 4^8.  459 

Compass  ('ommunications  Co . 464 

Convair  .  447 

Cornell  .Aeronautical  Laboratory  Inc.  444 

Davies  Laboratories,  The .  447 

Eastern  Telephone  Co .  474 

Edlie  Electronics  Inc .  .  470 

Electric  Boat,  Division  of  General  Dynamics 

Corp .  448 

Electro- Devices  Inc .  470 

T'lectro  Sales  Co  Inc . 480,  481 

Electronic  Engineering  Co.  of  Calif .  447 
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Electronic  Surplus  Brokers  ....  476 

Empire  Electronics  Co .  476 
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Fair  Radio  Sales .  47.3 
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French-Van  Breems  Inc .  476 
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Gibbs  Manufacturing  &  Research  Corp .  446 
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Goodyear  Aircraft  Corp  . . 

Green.  Leonard  . 

Hatry  ft  V'oung . 

Hoffman  t^boratories.  Ttic- 
Houde  Supply  Co...  ■ 

Instrument  Associates . . 

International  Proiecter . 

J.  S.  H.  Sales  Co.. 

K  ft  L  Radio  Parts  Co  . 

KoHsman  Instrument  Corp 

Lapirow  Bros .  . 

Lectronic  Research  Laborat<>rtf'>.  .  .  . 
Lemar  Electronics  Co..., 

Liberty  Electronics  Inc.. 

Life  Electronic  Sales..  - 

Line  Hardware  Co . 

Maritime  Switchboard ... 

Maxson,  W.  L . 

Melpar.  Inc . . 

Mogull  Co..  Inc.»  Alexamlei 
Monmouth  Radio  Laboratorit  *• 
National  Cash  Register  Co  ■ 

Nibur  Sales  Corp . 

Norman  Radio  Distributors  Inc  .  . 

P  ft  J  Sales . 

Phillips  Petroleum  Co . 

PhotocoQ  Sales . . . 

Porter  Radio  Sales  Co . 

Precision  Electrical  Instrument  Corp 
Premier  Continental  Corp .  .  .  . 

Radcoro  Enfineering . 

Radio  Corp  of  America..  . 

Radio  Dexelopment  ft  Sales  Co  ... 

Radio  ft  Electronic  Surjilu-i . 

Radio  Ham  Shack,  Inc. 

Radio  Shack  Corp . 

Radio  Surplus  Corp. . .  ■  ■ : 

Railway  Communications.  Iiu- 
Raytheon  Manufacturing  ('o 
Reeves  Instrument  Corp 

Relay  Sales . 

Reliance  Merchandizing  * 

Rose  Electronics  Co..  . 

Rose  Products  Co . 

Sandia  Corp . 

Servo*Tek  Products.  Inc 
Spivey  Co.,  James  S.... 

Stavid  Engineering  Inc . 

State  Labs  . 

Stewart.Wamer  Electric .... 

‘•TAB”  . 

Telegraph  Condenser  Co..  Ltd 
Telemahne  Communications  ('n 

Telerex,  Ir>c . 

Tracerlab,  Inc . 

Tung-Sol  Electric  Inc.. 

Turner  Co . 

Universal  General  Cort> . 

V  ft  H  Electronic  Industries  liic. 

Wells  Sales  Inc . 

Weston  Laboratories . 

Wilcox  Electric  Co . 


HIGH  VOLTAGE  CAPACITORS 

\  3000  vThc.aaa  oe 


a  1  araeo  rmt«d  susi  eo  sifd 

aPVD-40a44O  Psp*r  rsUU 

4000  VDC  . 

14  K  RatcU  4.0  Mfd  SOOO  . . . 

14  PS  lUUd  7.0  SIfd  M  5000  VDC . I 

aiOPSlO  0.1  MM  •  OOOO  VDC. 

mMM  afiiM  S04  . 1 

STSaO,  oilT  rat«d  Dual  1.0  Mfd  7500  VDC. I 

ai4r33a  ntMi  4.5  mm  •  7500  vdc  . ..  .1 
aacaiBt  Papw  nt«d  Dual  05  Mfd  • 

•000  VDC  . ! 

lawta an  Orpa  PL,  ratad  1.0  Mfd  •  10.000 

as'SSa  ratM  ’o‘.i‘  iird'  'd'  is.060  vtc!  '.'J 

*47540.  oil  Bllad.  ratad  Dual  O.SS  MM 

•  0000  VDC  . I 

STKiaooes-l  Papar  ratad  0.05  MM  • 

13  500  VDC  . I 

*15030  ratad  0.35  MM  M  15.000  VDC.  . .  .1 
tOOSO  ratad  0.35  Mfd  R  tO.OOO  VDC  .  .  .1 


*TKa0003-8  Papar  ratad  0  35  Mfd  • 

30.000  VDC  . aay.ao 

*TKao<>OS  Papar  ratad  0  5  Mfd  • 

30.000  VDC  . Ma.OO 

*14PSa  ratad  1.0  MM  •  SAono  VDC  .  .  .OTS  OO 
*30030  ratad  S.O  Mfd  #  SOOOO  VDO  ...ttM.M 
*14P103  raiad  0.5  M/d  A  35.000  VDC  ..tOT-OO 
*TK3505O  Papar  ratad  0^  MM  • 

as.OOO  VDCf^. . MT.OO 

Inrrtran  typa  PP  ratad  0.5  Mfd  A 

35,000  . SOT. SO 

*l4Pfia  ratad  0.75  MM  A  SS.OOO  VDC  .  .iva  ao 
*14X50  ratad  1.0  MM  A  SS.OOO  VDC  .  .ioaSO 
*A6734  ratad  1.0  Mfd  A  SS.OOO  VDC  .  ioa  OO 
al4Plia  ratad  0.001  MM  A  40.000  VDC. 04a. 00 
*14*0*  ratad  O  OSS/O  OSS  Wd  A 

50.000  VDC  .  OM.tO 

*14F1S7  ratad  0.03$  MM  A  50.000  VDC  040  OO 
yiarft?  ratad  o  35  Mfd  A  50.000  VDC-  070.00 

MINE  DETECTOR  SCR  625 

Datarta  matallk*  objarts  (farrous  or  nonfarroua)  ta 
•lapth  of  approx.  6  ft.  Ptivd  outhnard  motors  aa 
tha  bottom  of  lafcaa,  lorata  undarm'ound  plpln*. 
traaaura.  matallla  rra*mant«  In  lumbar,  atr.  Naw. 
rompirta  with  tnaC  book.  000.00.  t'aad  but  Ilka 

”rA38  power  supplies 

Availabla  fmm  Utiotaiion  •umhi  raquaM. 

ELAPSED  TIME  METERS 

MM.  by  R.  W.  Cramar  Co.  Trpa  RT-3H.  0-10,000 

hours  by  (anihi  llS  Volta  60  cy . Oil. 00 

Mfd.  by  (,.r.  MtKlal  aXTYDSS.  0-10.000  bra.  by 

tantha.  115V..  60  ay.  3"  aa . 014.00 

Mfd.  by  r..F..  Modal  OKTOYOO.  0-10.000  hra.  tir 


Amtrtran  "TRANSTATS" 

A  Voltoge  Regulotor 


SUPERIOR  POWERSTAT 

1I36-3Y.  PH.:  330V,  3  pb.  OO  ay 


HEAVY  DUTY 

COPPER  OXIDE  RECTIFIERS 

Hammatt  Modal  1  KP6-1S0.  InM  AC:  300/ 
330V  60  ry  SI  A.  Output  DC:  SO  aolts  A 

I30A.  Cent.  Duty-  Output  veltaca  rartabla  by 
manna  of  powar  tap  awitrh.  ComiHata  with 
indtratin*  matars  on  front  panal.  Oalf  Caolad 
Xchamatlr  availabla.  Braitd  Naw.  Pxpon 
Paakad  . .  .  0*07^0 


OP-7  Oadia  Xmlr.  Cemplat#  w/O  Tunln*  Units  A 
all  arraaaoHaa.  Praq.  Ran*#:  350-0050  Xra.  Tuba 
Complamant:  (I)  603.  til  OOl.  41>  643.  <1)  5ZS. 

(SI  1616  and  a  fuU  aat  of  nparai.  lOOW  output. 

Brand  Naw  avport  boaad.  Oroaa  Wt.4S0  Lba.0t40.60  _ 

MOTORS  INVERTERS  4  GENERATORS 

PU-16/AP  Invartara.  Input  SOVOC  OOA;  Output  1 1 SV 

diKk-y  6.5A  6000  RPM  750VA . 606  60 

aU.T'AP  Iflvartar*.  Iniml  36VDC  160A;  Output  IlSV 

31. 6A  4iK>ry  HOOO  RPM  3500  VA . 600  60 

POaiO  Invartara.  Input  38VDC  lOOA:  Output  M.5V 

400r\  tSOOVA  .  6M  06 

PBIOO  Invartara.  Input  t3.5VDC  394:  Output  I  15V 

40Oey  1.S3A  6000  RPM  ....  660.05  . . .  — 

F.O.B.  6ostofi«  minimum  ofdor  $5.00. 


plidyna  5  AM  SINJOA . 620.00 

piidyna  5  AM  SINJIBA . 61006 

10047-24  6arva  RSotar.  Spb.  400rv.  w- 

lurtlon  Kaar .  614. 06 

lina  Wava  MMtar  Oanaratar,  KS-SOlSIXll. 
SV  60ry  tub  l/50hp  1785  RPM.  Ganarator 
*vex  awb  .617.66 


ELECTRONICS 


APA-IO  raiiorAinU'  Adaptor 

APA-17  Autotnatio  IMm-tlon  Finder  3Vi-](tOO  MC 
APQ-S  Um  AUitud**  Tracktntf  it  Itoinhtng  I’^iulp. 
APR-1  Uadar  Search  lte<>>tter  4H  :t40o  Mt' 

APR-2  Uadar  Search  Ueceiter  K5-li>tm  Mt' 

APR-4  lUdar  Search  Uwener  3K  4iWMi  Mt 
APR-5  lUilar  Search  Ueceirer  )iXn»  rtiot)  Mt 
APR.6  lUdar  Search  UcceSter  :h»hi  Mf 
APS-2— S-Uan<l  S«*arch  Uadar 
APS-3-X  hand  S.-arch  l*a.':.. 

AP$-4  X  Itand  Search  A  roiiiing  Uadar 
APS-6  X-llanii  Sean'h  it  tdin  l.aMng  Itadar 
APS-ISA~X  Hand  Itlirid  Ihmihing  Uadar 
APR-4  -  Uadar  Jamming  Xmitter  165  5fr 
APT-S  Uadar  Jamming  Xriittter  550-1400  M(' 
S0'I3  S  l’.atid  Marine  Iladar.  Idghtueiglit 
SQ  10  <  M  Pnrtahic  Uadar 
TPS- 1  Portable  Starch  Uadar 
TPS-3  f-  Uand  St'airh  Uadar 
UPN-I  4  2  S-lland  Ponahle  lieaciirt  liatterr 
inn  At 


T8-34  AP  SYNCRO- 
SCOPE  AND  OSCILLO¬ 
SCOPE. 


Thi>»  <>et  ia  a  rery  com¬ 
pact  search  radar.  Pont- 
plete  inMallalirm  arall- 
able.  New  in  carrMog 
case«  Tt'ch.  data  aa 
follows; 

power  Inptit;  90  150t 
cy  rye.;  pulse  rate:  Wto 
r»r.  :  range.  3.  15.  4.5 

nnie-t:  pulae  width:  1 
nucroNec. ;  300  rda. 

mill  range,  all  ranges; 
I  F  F  s>nch  output 
available:  accuracy  ± 

5  :  power  output  1  K\V. 
lert  :  pre.sentatlon:  A,  K. 


Portable  <■ 


Icter  with 
‘•"t  Magnati 
gap  of  1 V' 


range  of  .500-400' 
vfi  and  other  mag 
Complete.  Itran 
.  J32.f 


RA-34  Power  Supply  for  IM’  3:5K 
RA-62  i*ower  Supply  for  St’U-522 
BC-  016  Ink  Tatie  Itecttrder 
PE- 103  livTiamotor  Power  Supply 
PE-IOI  \ibratoT  Power  Supply 
GN-58  Hand  t'ranKed  teiierator  W'l^egs  it  Seat 
SCR-578  tdlison  tdil  i  Kinergency  Xmitten 
CRT-3  5  ictorv  tiirl  Imal  Fretj.  Kmergency  Xmitter 
Smuid  powered  Chest  Ac  Headsets  MI  2454-14:  Type 
t».  Mfg  Ui  \ 

AS-32  APX-I  \ntenna 

ANICRC-7  V  H  F  Haiidl  Talkies  l]2Mr  Xtal  Con- 
trolletl. 

MN  26- Y  t  mntass  U'-ceiver 
BC-733D  Uts'eiver  with  Tui»e< 

C-3-  Navy  Sn'Kipers<*npe  in  t'arrving  Pase 
6C-I284  Lighthouse  Tulie  Preampuner 
BC-^^  Interphone  .Xniplifler 
RL-42  .Motor  Antenna  Ueel 
30  MC  I  F.  Snip-  I  -mg  6AK5 
RO-7.  APA-23  U's  order  for  APU 
AS-27  ARN-5  Antenna 
ARA  U'ceiver  5tM|.!.5i)0  KC 
ID  80>APA.(7  liidoator 
R-28  ARC-5  U.seiver  lOo  l',6  Ml 
RM.28  U.  nit>te  fontrol 
BC-45S  U'felier  6  9  Mt' 

BC-454  Ihseiver  3  6  MP 
BC-800  Transmitter  Uecelver 
BC-9  0  Transmitter  -1'm|.156MP 
RA-300  FM  Kxciter  <Mtg.  Temi«'o' 

FL-8  Filter 

FL-5  Filter.  le'ss  t'ahles 

3C-I6-0  GSAP  t;im  Pamera  Pomputera  with  All 
.Kin-es-i.ries :  in  Parryitig  Pase 
AT-2A  APN-2  Antenna 

SPARE  PARTS  AND  COMPONENTS  AVAILABLE 
FOR  MANY  EQUIPMENTS 


ALL  EQUIPMENT  SOLO  IS  CAREFULLY  RECONDI¬ 
TIONED  AND  CHECKED  OUT  TO  ORIGINAL  SPEC¬ 
IFICATIONS  IN  OUR  OWN  SHOPS  USING  FINEST 
LAB  TYPE  TEST  EQUIPMENT 

THESE  COMPLETELY  EQUIPPED  SHOPS  AND  OUR 
EXPERIENCED  TECHNICAL  STAFF  ARE  AVAIL¬ 
ABLE  FOR  GOVERNMENT  PRIME  OR  SUB¬ 
CONTRACT  WORK  OR  PRIVATE  COMMERCIAL  OR 
DERS  ON  ANY  TYPE  OF  COMMUNICATIONS  OR 
RADAR  APPARATUS 


Prices  tublaet  to  chanie  without  notico 
F.O.6..  NYC  minimum  order  SiO.OO 
20*«  deposit  ropuired.  All  merchandisr 
guaranteed. 


SEARCHLIGHT  SECTION 


WANTED!  WANTED! 

\eeile«|  for  tluvernment  iVfense  IVojects— all  tv-pe 
(it  military  electronic  gear  with  the  piettx  TS.  IW 
SPU.  APU.  APS.  etc.  Highest  prices  paid  or  wll 
exchange  for  your  needs.  .\o  offer  too  small  or  t- 
large. 

WRITE!  WIRE!  CALL! 


TEST  EQUIPMENT 


PANEL  METERS 

2"  SQUARE  WESTON— SANGAMO 

O-IO  Volts  Ii.C . $2.95  0-5  M*  $2  95 

■I-IU  Volts  D.C . 2.95  Ju'^Io'S'K 

0.5  Amp.  U  K .  2.95  .  2.95 

RADAR 

COMMUNICATIONS 

I’aed  to  te>it  and  nendee 
airborne  and  ground  ra- 
darn,  ('oniplete  in  port¬ 
able  carrying  cane  with  all  probes,  catdeH  and  acces- 
Miriea.  Input  llOv  8U-26«gi  eye. 


T8-3/AP  -8-Uand  Power  Frequency  Meter 
TS-IO/AP— APX-I  Test  Set 
T8.I2/AP— X-Itand  V.S.W  U.  Test  Set 
T8-I3/AP — X-Haml  Signal  tlenerator 
TS-I4/AP  — S-Iland  Signal  tlenerator 
T8.I5/AP— Flux  Sleter 
T8-I6/AP— APN-1  Test  Set 
T8-I$/AP  -Papacltr  IHrtder 
T8.23/APN  SPU-718  Test  Set 
T8-33/AP  X-lland  Frequency  Meter 
T8-35/AP— X-Iland  Test  Set 
T8-36/AP  -X Hand  Power  .Meter 
T8-45/APM-3--X-liand  Signal  Generaior 
T8-59/APN  -APS- 1  Test  Set 
T8-6I/AP— S- Hand  F^’ho  Itnx 
T8*62/AP— X-Hand  FVhu  Box 
T8-69/AP— sou  1000  MP  Frequency  Meter 
T8-89^AP— I^lJ<»e  Voltage  Dlvidet 
Jf'SJ/AP— Idilse  Voltage  Divider 
T8- 102/AP— Kange  Palihrator 
T8  - 1 1 1/ AP  —  S-Hand  Wavemeter 
TS-lis/AP— Power  Meter 
TS-I25/AP— 8-Hatid  Power  Meter 
If*!55^0P— S-lUml  Signal  (Unerator 
T8- 164/AP  -  Frequency  5feter 
TS- 170  ARN-5-  l.L.S.  Test  Set 
TS-I84/AP— Test  Set 
28-226  AP  300- 1000  MP  Power  Meter 
TS-268/UP -Prr-tal  Text  }^-t 
T8-278/AP -APR-13  Test  Set 
IE-19  SPU-.522  Test  Set 
ME- 36  SPU  522  Te-t  Set 
BC.22I— Freijiiency  Meter 

Pimerator 

XBN/3Ey  Thennlstor  Bridge 
CW/60  ABM  — S-Ban<l  Frequency  Jfeter 


FLUXMETER 


AN/ARC-1  TRANS/REC. 


RECEIVING  TUBES 


PHONE:  DIGBY  9-0347 


WRITE  FOR  QUANTITY  PRICES 


SQ  10  CM 
PORTABLE 
RADAR 


MOBILE  POWER  PLANT 

(GAS  DRIVEN) 

Output:  220*  —  3KW  —  60  eye.  One  phase. 
Exeellent  eondition.  eheeked  out. 


WRITE  FOR  CATALOG 


PrOTldeu  Hadlo  Telephone  | 
Communicatloo  between  | 
Aircraft  or  Aircraft  and 
tlround.  Complete  with 
Shock  51ount  and  Control 
Box.  Input :  2XV  IK*.  Kx* 
cellent  coodttlon.  Atailahlc 
in  either  10  or  *0  Crystal 
P(witrolW  Phannels  100-1.56 
M<'8 


APA-ll  >  IMlar  Analyzer 
APN-I  — Airborne  Hadlo  Altimeter 
AIIC-4 — VHF  Transceiver  140-1.50  M(” 
ARN-5— (Hide  Path  Beceuer 
ARN.7— Airborne  IMrecllonal  Finder 
ARR.2  Homing  *  Uecelving  l-^iulpment 
ART.I3-  <*oUlmi  Amr4une  Transriiltter 
BC-223  30  Watt  Transmitter  2  5  2  MP 
BC-342  -IGseiyer -1.5  to  18  MP  llOv  .\C 
BC-348  Ueceirer -1.5  to  18  MP  28»  DC 
BC-375E -Radio  Transmitter 
BC-639  VHF  Ueceirer  100-156  MP 
BC-640  -VHF  Transmitter  1«0  156  MP 
BC-i206  Beacun  Ueceiver  2ou  4mi  KP 
RC-103  Airborne  IxicaUzer  Uecelver 
8CR-269  lUdio  Compass 
8CR-274N  4'nnimand  Equipment 
8CR-284  Field  Uadto  Station 
SCR-291  Semi-Portable  Direction  Kinder 
SCR-300  Field  Transmitter  and  Ueceirer 
8CR-S22  -VHF  Transmitter  and  Receiver 
8CR-536  -Handl  Talkie 
SCR-5E5  Semi  Portable  Direction  Finder 
8CR-694  I’ortable  Field  Transceiver 
SCR-625  Mine  Detector 
8CR-7i8A-AM-C--Hlgh  .Vltltude  .\Utmeter 
T-50  -Radio  Telegraph  Transmitter 
TCS  Marine  Teleplume  Transceiver 


x.mitting  tubes 


CABLE:  HAMSHACK,  N.  Y. 


RADIO  HAM  SHACK  Inc 

191  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 
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That’S  A  Buy 


mi<;a  ca^acitor^ 


blb'ct 


XCLBN' 
'NDUB _ 


T«st  tqulpm*nt  Buys 


■TABS"  TUBS  SBEc'iaU*' 


IM«.  440V/20Ona 

iV 

[DOIMm* 

ASA  (BCRSiai 
'  ^VDC/lSOM^ 


OM«12a}4V»ii«  221 

OMSia  .'SV/I  ASA  ti 
OAIA  3t^  /tO  &A  out 
1’.<*VI»r/|0m*.  14 

RC9T  PIbIb  ^upp!.  V 

IMPT  tvor/a?  »A 

Mbs  Motnf 


OIL  CAPACITORS 


HIGH  CURRENT  MICA  CNDRS 
CYLINDRICAL  SIMILAR  TYPE  "C 

Mro  KV  AMPS  MC  CA( 


ALIGNMENT  TOOLS 


MODEL  HF.I  OSCILLOSCOPE 


M«n«y  Back  GuvsAtM 
(CMt  af  MdM  Only)  |B 
MU.  Order  FOB  NYC. 
Add  Shsf.  CharfM  4 
MS  Dap.  TMbPa  Gtd 
via  R-Cip.  aniy.  Priaaa 
B  M  P  J  a  e  t  to  Chanpo 
Withoot  Notieo.  Phpao 
RECTOR  2-6249. 


A  "TAB"  SPECIAL  only  $99.50 
ELECTRONICS  — November,  7952 


SEARCHLIGHT  SECTION 

1 

PRECISION 

RESISTORS 

NEW  THRIFTAITE 

LIFETIME  ! 

PHOTO-FLASH  i 

•I 


TUBES 


Utt  Toyr  Priority  for  SPEEDY  OELIVEKY  — Ettcnd  Your  DO  &  Co«troct  No\ 


To  Dollar  Poid  tor  Your  Surplu  Twh«  -Send  Li’t  ond  Prit< 


SEARCHLIGHT  SECTION 


SELENIUM 

RECTIFIERS 


|1N23A. 

1N2IS 


12AT4 

12AT7 


THAT'S 


BUY  I 

Dept.  HE  111  Liberty  Street,  New  York  6,  N.  Y.,  U.  S.  A. 


Audio  AmpNfiort 

Prirr  ’'Rftag*.  F«atur«a  ^ 

Mikt  A  Pboan  Inpt*.  W  .AR._* 
8«p«r»t«  Uaia  CairU  U«w  JMII  r 

1  « 

/A«p.  Gain 

Ia««rM  Fm 

BoMt.  \V 

Ck»MIS  1*^1 

/To««  .■irL 

in<«  Rnamal 

H  rubM$24.M 

IMP  A 

ik«  A  Pkuno  ^ 

1 


4 


(IlMMtit  wd  ElMtmUtie) 


PMIECISION 


APPARATUS  CO.  INC. 

i;  71  lOlltCE  KUOINC  ll«l  (LMItUISIlO.  •  T 


Knirfn^iifiK  4  Marlilne  I'n..  Iiic 

\<*roe  Klectric  Corp.  . 

Arme  Electronics,  ln<- . 

\eron«allc«l  ('ommunlcutliHiH 

Ktiulpment.  Inc.  . . 

Aerovox  C'orp . 

A'ti’A*  Division  of  fllsstlc  Stop 
Nat  Corp.  of  Ameiicn 

Air  Marine  Motors.  Inc . 

.Aircraft  Radio  Corporation 
Aircraft  Transformer  CoriMimtion 
■Alrpax  Products  CompHn>  . 

Alco  Electronics  Mfp.  Co . 

Alden  Products  Compati.’t  ... 

■Allen>Bradley  Co. . 

•Allen  Co.,  Inc.,  L.  H  .  . 

.\llled  Control  Company.  Inc 

tilled  Indostries,  Inc.  . 

Allmeial  Screw  Pmducih  Co..  In* 
.Alpha  Metals.  Inc.  . 

Altec  l.anslnp  Corp4»ratl(»n.  . 

•American  Electric  Motorn 
American  l4»va  <'orponitl«»o 
•American  Phenolic  Corp. 

.American  Relay  4  t'onln»U.  In*- 
American  Television  4  Kndlo  t  o 
American  Time  Products.  Inc 
Amperite  Co.,  Inc.  .. 

•Ampex  Electric  Corp . 

•Andrew  Corptnotlon  . 

.Antara  Chcmh'als  Iltv.  «»f  (icncrMl 

l>yestaff  Corporation . 

•Antl-Corroslve  Metal  PnNliHts  Co..  In 
•Anna  Corporation  . 

.Armco  Steel  Corp 
•Arnold  Knplneerinx  Coinimny 
Arrow  Electronics.  Inc 
Art'I.loyd  Metal  Pr<Mliict<»  C«>r|i 
•Art  AA'ire  4  Htampinx  Co 
Aruna  llrothers  ... 

Auburn  Button  AVorks.  Inc 
Audio  Devices.  Inc 


Itiillantine  l«al>oratorics.  In* 

Baltic  Metal  Products  Co.  . 

Barker  4  WllllamMtn.  Inc 

Barry  Corp.  . 

Beaver  Gear  AA'orks.  Inc . 

Beckman  Instruments.  Inc.  . 

Beede  Electrical  Instrument  Co.,  Inc. 
Belden  Manafacturinx  Co.  . 

Bell  Telephone  l.aborat<»ries . .  . 

Bendix  Aviation  Corporation 
Eclipse-Pioneer  DIv. 

l-Yles  Instrument  DIv  .  . 

PaHAc  IHv . 

Bentley.  Harris  Manufacturinx  Co  .  . 
Berkeley  Hclentiflc  INv.  of  Bei-kman 

Instruments.  Inc. . . . . .  1 

Bird  Electronics  Corp . 

RlmNtcb  Radio  Co.,  Inc . 

Blrtcher  Corporation 
Btwax  Corporation  ... 

Bliley  Electric  Co . 

BfMlnar  Industries.  Inc . 

Boeinx  Airplane  Co . 

Boxart  Manufacturinx  Corp . 

Boonton  Ra<llo  t'orporatlon 
Borx  Corporation.  Georxe  AA* 

Breete  Corporations.  Inc . 

Brew  4  Co..  Inc.,  Richard  D.. 

Bridxeport  Brass  t'ompany . 

Brilhart  Research  Corp 

Brownlnx  l4ihorat4»ries.  Inc . 

Brush  Development  Company 
Burlinxton  Instrument  Company 

Burnell  4  Company . . 

Biissmann  Mfx.  Co.  .  ... 


(  arxo  IhM'kers  Incorporated . 

Centralab.  A  DIv.  of  Glohe-l'nlon, 

Inc .  11« 

Century  Geophysical  Corp. 

Chance  Vouxht  Aircraft. 

DIv.  of  Cnlted  Aircraft  Corp 
Chase  Brass  4  t'opper  Co. 

Chatham  Electronics  Corp 
Chleaxo  Telephone  Supply  t'orp 
Chleaxo  Tool  4  Enxineerinx  t  o 
f'htcaxe  Transformer. 

IMv.  of  Essex  Wire  Corp 
Cinch  Manufacturinx  Corpora. Ion 
t'inema  Enxineerinx  <'o 
CiariMtat  Mfx-  Co..  Inc 
C'leveland  Container  f'o.  .  . 

Clippard  Instrument  I.ab«»rat4»ry.  In*- 
C«»hn  Corp..  Slxmund 
Coleman  Instruments.  Inc 
Collectron  <'orporatl<»n 
Cfiillns  Radio  Company  . 
Communication  Measuremmls 

Laboratory.  Inc . 

Commiiiiicutlon  PriNtui-ts  (ompany. 

Inc . ?6t. 

t  «»ii<leiiser  CnMliicts  t'omtmoy. 

IMv.  of  New  Haven  Clo<’k  4  Watch  t 
Continental  C*»nne4'tors  C«ir|i 
t'ontinental-IHamond  kAbre  Co. 
Comell-Dubllier  Electric  t'orp 

Cornish  Wire  Co.,  Inc . 

Cosa  t  orporatlon  ... 
l'ot«>-Coll  Company  ... 
t'rcM'cnt  Co.,  Inc.  .  . 

Crest  l.ah<»rat<irics.  |n<- 

t'ross  Co..  II  . 


Daxe  Electric  to..  Inc 
l>ale  Frodnets,  In* 

Daniels  Inc.,  C.  R 
Dano  Electric  Co 

l>aven  Co.  Thirc 

De  Jnr  Amsco  Corporation  . 

Delco  Radio,  IHv.  of  General  Motors 

Detectron  Co.  .  ... 

Dial  l.lxht  Company  of  America 
Distillation  Prodnets  Industries 
Dolin  Aletal  Products.  Inc. 
l>ow  Comlnx  Corporation 
Drake  Manufacturinx  Company 

l>river-Harrls  t'ompany . 

IhiMont  Ijiboratories,  Inc..  Allen  B 

DX  Radio  Pmdncts  Co . 

Dyna-Labs.  Inc . 


k^tern  Air  Devices,  ln«-  . 

Eastman  Kodak  Company. 

Industrial  OptIcsJ  ^les  IBv.... 

Mia  Company  . 

Edison  incorpormted.  Thomas  .A.  . 

Edo  Corporation  . 

Etsicr  Enxineerinx  Co..  Inc.  .... 

KItcl  McCullonxh.  Inc . 

Electrical  Industries.  Inc . 

Electro-Coatlnxtt  Inc. 

Electro  Enxineerinx  Prod.  Co.,  Im- 
Elect  ro-ftnap  Hwttch  4  Mfx.  t  o 

Electro  Tec  Corporation . 

I’^ectro-Tech  Equipment  Co.  ...  . 
Electronic  Associates,  Ine. 
Ele<‘Cronlc  Mechanics,  Inc.  .  . 
Electronic  Parts  Mannfacturlnx  t  * 
Electronic  Transformer  Company. 

Electronic  Tube  t'orporatbin . 

Electronics  Center,  Inr . 

Enxineerinx  Research  .Associates 

Inr . . 

Erie  Resistor  Corp . 

Eveready  Platlnx  Co 


t  iimbridxe  ThermlimU-  Corp  3t5 

Ciinnon  Electric  t'ompany  .  .  374 

Carboloy  I>ept.,  tteneral  Electri*'  t  <tin- 

pany  .  . IW,  191 

Carlforundum  Company  310 


Fairchild  Cameni  4  Inslriiment  Corp 
Fanstcel  Metalliirxical  ('orporatlon.  . 
Federal  Telephone  4  Rndh*  Corp 
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A  cofflplfte  and  telf-containsd  Etsctronic  Instrumant. 
Incorporates  a  TRUE  BEAM  CURRENT  Test  Circuit 
Checks  overall  electron>gun  performance  for  propor¬ 
tionate  picture  brightness.  Additional  tests  for  accel¬ 
erating  anodes  and  deflection  plate  elements. 

The  Precision  CR*30  should  not  be  confused  with  mere 
adapters  connecting  to  ordinary  receiving  tube  testers 
which  were  never  designed  to  meet  the  very  special* 
iztd  needs  of  CR  tube  checking.  Similarly,  it  is  not  to 
be  confused  with  neon*lamp  units  or  similar  devicas  of 
limited  technical  merit  and  which  do  not  check  ell  CR 
tubes  or  all  tube  elements. 

SPECIFICATIONS 

it  T,<t,  *11  HMtni  CatMt  tar  Takas.  Tasts  Ml  C* 
Taka  Elaaiaati:  Not  just  a  limltti)  few. 

it  rrtt.Ftiat  14  Lawr  Elaaitat  Salactlaa  tittm,  lor 
all  Short-Clwck.  Ltakafa  Ttstinf  and  Quality  Tests. 

it  Traa  lasia  Carraat  Test  Circait  checks  all  CD  Tubas 
aiitli  Eleciron-iun  In  oparation.  It  Is  tha  Elactraa  Saaai 

tand  NOT  total  cathode  amission)  which  tracts  tha  pat- 
trn  on  th«  taca  of  tha  CIt  tuba.  Tha  sitnifkanca  of  tha 
above  rests  In  the  fact  that  Beam  Current  (and  picture 
bri(htness)  is  primarily  associated  with  tha  condition 
of  the  ctattr  of  tho  cathodo  surfaco  and  not  tho  ovorall 
cathodo  area. 

it  Vattatt  latalattd.  IrMit  Typo  VTVM  affords  sopor- 
sensitivo  tuba  quality  Indications  and  positivo  chock 
of  low  currant  anodos  and  deflection  plates. 

it  Mkro-llaa  Valtafo  Uiostaital.  MetarHaanItarod. 

it  tataracy  of  tost  circuits  clostly  maintained  by  usa 
of  factory  adjusted  Internal  catibratini  controls;  plastic 
Insulated,  toltpbono  typo  cabled  wiring;  hlihtsi  qual¬ 
ity.  consorvativoly  rated  components. 
it  Bailt  la,  Hi(b  Spaed,  Rallar  Taba  Chart. 
it  Tnt  CIrcaits  Transformer  Isolated  from  Powtr  Lina. 
it  4H*  Fan  Visiaa  Matar  with  scaleiilata  aspaclally 
Aslined  for  CR  tuba  tattln(  raquirements. 

SERIES  CR-M  -  In  hardwood,  tapertd  portable  case. 
l7Vk*  I  13%’  I  BTk*.  Complata  with  standard  duo- 
dacal  cable  and  universal  CR  Tuba  Test  Cabis. 

Shippi.,  W.ipM:  »  lb< . NM  Prica.  SPP.75 

See  the  Series  CR-30  on  display  at 
leading  electronic  equipment  distributors. 


INDEX  TO  ADVERTISERS 


- TESTS  ALL 

TV  PICTURE  TUBES 


’SCOPE  TUBES  AND 
INDUSTRIAL  CR  TYPES 


IN  FIELD.  LUOMTORY  t  PIRREMOUSE 

Without  rvnoTil  troa  chauis  or  cartont 


NeOTRONIC 


F«Hlt*rHte(l  MHuIm  IH%iHion. 

AniertcHii  Smelting  &  Keflninir  <'o.  .  . 
Keiiemtlon  Francatm*  Hen  Syndloate  Ni 
tionaiix  l><*  I/InduHtrIr  Radlwelet-trliii 

F«*rro«(ut><>  f'orp.  of  Amerlra . 

Hdelity  f'hemiral  l*rodurtH  C'orp . 

ni(n>ii  <’o..  Im- . 

l-lve  Star  f'omimny.  The . 

Franklin.  A.  W . 

Franklin  InMtItute.  The . 

Fre4|uenr>  StandardH . 

Fiixle^Miller  I.ah(»ratoiieN . 

FurMt  FliH'lriinieH  .  . 


REGULATED-REVERSIBLE 
RF  HIGH  VOLTAGE  POWER  SUPPLY 


OUTPUT: 

From  below  1  KV  to  30  KV 
in  three  ranges,  at  currents 
up  to  5  Milliomperes.  (Up  to 
400  VA  regulated  AC  may 
be  drown  simultaneously  from 
convenience  outlets  on  ponel.) 


fiamewelt  Company  .  3K9 

General  Flei'trtr  Company 

Apparata«  llept..  40.  47.  02.  08.  09.  179,  307 

Flet  tronh'H  Dept . .'60,  61.  273 

General  I'reeUion  l.ahoratory,  Inc .  243 

(teneral  Kadlc»  f'ompany  .  17 

General  Tran^fr^rmer  f'ompany .  296 

fiertHch  l*nKluetH.  Inc .  421 

GM  I.atHiratorieH.  Inc . 407.  120 

tioat  «  o..  Inc..  Frerl .  246 

(irant  Pulley  &  IPdw'e  <’o .  373 

Graphite  Metallizinic  f'orporatlon .  130 

Green  liiHtrument  Co .  226 

Gudehrml  Itroo.  Silk  Co..  Inc .  393 


REGULATION: 

0.1%  of  full  scale  on  all 
ranges. 


LINE  VOLTAGE  STABILIZA- 
TtON: 

.01  %  per  volt  variation. 


RIPPLE  VOLTAGE: 

Less  than  .05Ve  of  DC  out¬ 
put  voltage. 


OUTPUT  POLARITY: 

Reversible  ~  Either  positive 
or  negative. 

METERING: 

Output  Kiiovoltmeter,  three 
ranges,  0-5,  0*15  and  0-30 
KV.  Current  Meter,  three 
ranges,  0-.5,  0-1  and  0*5  tAA. 
Final  stage  plate  voltage 
meter.  Final  stage  plate  mil- 
liameter. 


Ilammarltind  Mfr.  Co..  Inc . 

Harper  f'ompany.  II.  M . 

Hathaway  InHtriimcnt  f'ompany.  ■ 

Ha>«lon  f'ompany.  A.  W . 

Ilaydon  ManufactiirlnK^  Co..  Inc.. 

Heath  f'ompany  . 

Iliiland  Keoear<‘li  f'4irp . 

Heinemann  Flei'trlc  f'ompany.  . . . 

Ilel(l<»r  >laniifn<'turinK  Co . 

llelliMit  f'orporation  . 

Heminway  &  Hartlett  Mfk.  Co.... 

Hermelh*  Seal  FrrNluctfi  f'o . 

Hetherinictim.  Inc. . 

Ilcwlett-I'ackard  Company  . 

He\a«on  Fleet  He  Cu . 

Hlcki»k  Fle4-trieal  InHtrtiment  Co. 
lInd'Mm  Radio  A  TelesiHlon  Corp. 
IliidMHi  Tool  A’  IHe  Company,  Inc. 

llinlMin  Wire  Ciimpany . . 

IliiKheH  Kenearch  A'  Deselopment 

l.ahorat(»riei»  . 

Hycor  f'(»mpany,  Inc . . 

Hytron  Radio  A'  Kle«-tronlce  Co.. 


SAFETY  FEATURES: 

Adjustoble  load  cut-out. 
Double  push-buttons  requir¬ 
ing  both  bonds  to  energize 
high  voltage.  Safety  interlock 
on  door,  latching  circuit 
keeps  HV  off  offer  line  volt¬ 
age  failure. 


A  TOOL 

FOR  RESEARCH  T 
BEYOND  USUAL 
CURRENT  LIMITATIONS 


Bench  Type  NEUTRONIC  HIGH  VOLTAGE  Supplies 


Improseil  SeamlcHfl  W'Ire  f'ompany 

Indiana  steel  Fnatuctn  Co . 

Industrial  Conilenner  Corp . 

InNtriiment  RevlHtors  Co . 

InHtrument  Wire  Company,  The... 
International  Nickel  Company,  Inc 

International  Radiant  f'orp . 

International  Rectifier  Corp . 

International  KerdHtance  Company  . 
Im»uline  f  orporatlon  of  America... 

lp|M»llto  A'  Co.,  Inc.,  .lame* . 

Irvington  VarnUh  A  InHulator  Co.. 
1-T-F  Circuit  Hreaker  f'ompany... 


RF  Type 

The  following  NEUTRONIC  models 
ore  now  available.  Your  specific 
modifications  con  be  incorporated. 
All  units  ore  housed  in  standard 
19"  rock  panel  cabinets. 


6  MA.  at  10  KV 
6  MA.  al-10  KV 

2  MA.  at  18  KV 
2MA.  atlSKV 

3  MA.  at  20  KV 
3  MA.  at  20  KV 

1.3MA.  at  25  KV 
1.3  MA.  at  25  KV 
1.5  MA.  at  30  KV 


Voltage 
Range 
1-15  KV 
1-15  KV 
3-26  KV 
3  26  KV 
3-26  KV 
3-26  KV 
5-40  KV 
5-40  KV 
5-45  KV 


Vodel  Voltoge  Current  Regu- 

No.  Range  Range  lotiofl 

23  MR*  5-45  KV  1.5MA.  at30KV  .5% 

24  C  5-50  KV  1  MA.  at  35  KV 

24  CR'  5-50  KV  1  MA.  at  35  KV 

24  M  5-55  KV  2  MA.  at  30  KV 

24  MR’  5-55  KV  2  MA.  at  30  KV  .5% 

33  S  1-30  KV  47]  MA.  entire  range  .. . 

*Regulot3d  models  will  mointoin  Regulotion  to  80% 
of  the  MAXIMUM  STATED  CURRENT. 


rIamcH  Vthrapower  Co .  360 

.leflTerH  Fleet  mnh'fi 

Dhinlan  S|»eer  Carbon  Co .  2.39 

JellllT  Muniifacturlriff  Corp .  42.1 

elennincH  Rmllo  .Manufacturing  Co .  300 

JFD  Mfc.  Co .  363 

.lohanwtn  Maniifaitiiring  f'orp .  410 

•lohmi-MtinvIlle  .  06 

Johnson  f'o..  F.  F .  209 

J«me<t  Div.,  Ilowurd  R.  Cinch  Mfp.  Corp. .  425 
Joy  Manufacturing  Company .  223 


Kahle  FnKineerinK  Co . 

Karp  Metal  FriMluctB  Co..  Inc 

Kartron  . 

Kay  Flectrlc  C  ompany . 

KelloitK  Company.  31.  W . 

Kenyon  Tranttformer  Co..  Inc 

KeHter  tkdder  Company . 

Keyntone  Products  Company. 
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Kirk  A  Blum  Mfir.  Co .  2e4 

Kirin  ft  Sonii.  Muthlaii .  290 

KoINman  InMtnimrnt  Corporation .  931 

Krohn-llitr  Inntrument  Ciimpanr. . . : . . .  59 

Kupfrlan  Maiiufarturlnft  Co .  423 


Laboratolrr  Indnntrirl  dr  Phjukiur 

ApplUiurr  .  109 

Laboratortra  K.  llrvrauK .  83 

I^lM»ratnr>’  for  ICIr<'tronlcM(.  Inc .  19 

I^mlwla  Klc<*tronicH  Corp .  491 

l^mpkin  I^boratoiim.  Inc .  238 

Lal*olntc>riaH<‘omold  Corp.  (VcC’D'X)..  294 

Lapp  Inwiilator  Co .  299 

Lo  CondcnHatcur  Cramltiuc . 202 

Lcnkurt  Electric  Sales  Company. ..  .994*  401 

l.eaiM  Knirlneerlna  Co .  910 

Lewis  Sprina  ft  Mfa*  Co .  301 

Lion  FaHlenem,  Inc .  412 

Little  Inc..  Arthur  l> .  824 

LoatHtlcN  Kesearch  Company . 252 

Lord  Manufacturina  Co .  350 

I^nthan  Maniifacturina  Company .  982 


Macllonald  Co.,  Inc.,  W.  S .  985 

Maanatran.  Inc . 337 

Malayan  Tin  Bureau .  223 

Mallory  ft  Co..  Inc..  P.  R . 98.  167 

Mar<'onr«  4Vlrele«s  Telearaph  Co.,  Ltd..  408 

Marlon  Electrical  Instrument  Co .  3 

Markem  Machine  t'ompany . 908 

Maryland  Electronic  Mfa<  Corp . 209 

MB  Manufacturina  Company,  Inc.  ......  181 

Mctiraw-lllll  Ikmk  Co .  498 

Measurements  Corporathm .  429 

Mepco.  Inc.  . .  196 

Mercury  Electronic  Company . 290 

MerHtt  ft  Zaleskl,  Inc .  207 

Metal  Textile  Corp .  9.58 

Metals  ft'  Controls  Corp., 

General  Plate  IBv .  48 

Mica  Insulator  Company .  293 

Michel  .Manufacturina  <o . . 498 

Mlco  Instrument  Company .  254 

Micro  Switch.  IMr.  of  Minneapolis* 

Honeywell  Keaulator  t  o .  27 

Miles  Iteprodiicer  Co..  Im* . 498 

Milford  Rivet  ft  Machine  Co . 406 

Mlllen  Mfa.  Co..  Inc.,  James .  919 

Milo  Katllo  ft  Electmnics  Corp . 354 

Milwaukee  Transformer  Company . 990 

.Miniature  Pre<-islon  Bearinae,  Inc .  173 

Mlnnenimlis-lloneywell  Keaulator  Co.. 

Industrial  lllv . 237 

Aer«»  IHv .  942 

Mlnnemda  Minina  ft  Mfa>  Co .  78 

Missouri  Kesenr<  h  l.al»oratnrles . 991 

Mllchell'Rand  Insulation  Company,  Inc..  92 

Moloney  Elei'trlc  Company . 243 

Mosinee  Paper  Mills  Company . 900 

.Muirhead  ft  Co.,  Ltd .  3 

Mycalex  Corporation  of  America .  211 


National  Company,  Inc . 946 

National  Moldite  t'ompany  . 956 

National  Plastic  Products  Co . 272 

National  Research  Corpiirallon  . 80.  81 

National  Vulcanlied  Fibre  Co .  2.53 

Neo-Sil  Corporation  .  991 

Neutnmic  Asso<*lates  .  486 

New  Hermes,  Inc .  427 

New  A'ork  Transformer  Co.,  Inc .  322 

Ney  C  ompany,  J.  .M .  423 

North  American  Aviation,  Inc .  2.50 

Northeastern  Enirlneerinff,  Inc .  370 

Nothelfer  Winding  I.ab<»ralnries .  426 


Ohmite  Mf8.  Co . S2A,  92B 

Olympic  Metal  Products  Co..  Inc . 298 

Owens'ComInc  Fiberglas  Corp . 40.  41 

Panoramic  Radio  Products.  Inc . 424 

Par*Metal  Pnalucts  ('orp«»ratlon .  968 

Penn  Enaineerinc  ft  Manufacturing  Corp.  39.5 

Penta  l.alMiralorles.  Inc .  413 

Phalo  Plastics  C'orporation .  202 

Phaostron  Co .  433 

Phelps  Ibalae  Copper  Products  Corp., 

Inca  5lanufact  urine  IH>lslon . 28.  20 

Phillips  ft  Hiss  Co.,  Inc .  384 

PIx  Manufacturina  Co..  Inc .  978 

Plastic  Capacitors.  Inc .  280 


ENGINEERED  FLUOROCARBONS 


SILICATES 


ASBESTOS 


QUARTZ 


GRAPHITE 


CERAMICS 


ALNICO 


Offer  Engineers  a  Whole  New  Family  of  Materials 

Starting  with  TEFLON*,  United  States  Gasket  Company 
engineers  have  developed  a  series  of  "Killed”  Fluorocarbon 
materials,  greatly  broadening  the  scope  of  usefulness  of  this 
wonder-plastic.  For  example.  United  States  Gasket  Company 
"Application  Engineering"  has  already  helped  solve  such 
material  problems  as  long-wearing  chemical  resistant  bear¬ 
ings  and  pump  impellers;  valve  and  pump  packings, 
expansion  joints  and  chambers,  gaskets;  the  metal  plating 
of  I’eflon;  the  hermetic  sealing  of  electronic  components; 
soldering  and  cementing  to  Teflon;  etc.,  etc. 

If  you  have  a  special  materials  problem,  that  one  of  these 
Teflon  "alloys”  might  solve,  tell  us  about  it.  Our  engineering 
department  will  work  with  yours  to  determine  the  Chemelec 
Mixture  best  suited  to  your  rt^quirements. 


UNITED 

STATES 

GASKET 

COMPAN  Y 


FLUOROCARBON 
PRODUCTS  DIVISION 

FAi»1CATO»S  OF  -nFlON-  «l-F- 
ANO  OTHE»  FlUO»OCA«»ON  FIASTICS 

CAMDEN  1.  NEW  JERSEY 


*ffiF8onf't  trodmmork  for  Iofro8uorooW(^Jono  r 
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‘AM'V'Uiv 

A  ^  ‘•\A  t.. 


Folarad  Klectronliii  C'urpurMtion . 

Polymer  (orporation  . 

Polytwhnir  ReMeart'h  4'  l>evelopment 

Company,  Inr . . 

Popper  4  Sonw,  Ine . 

Potter  Inittrument  Company.  Inr. 

Praktlra  Co.,  Inc .  . 

l^rerUlon  Apparatus  C  o.,  Inr  .  . 

Prerlslon  Paper  Tube  Co . 

Proarewhlve  Manufarturinc  C  o  . 
PyroferHc  C'o.,  Inr..,! . 


Thompoon  Produrta,  Inc . 

Tinnerman  ProductH,  Inc . 

Tlteflex,  Inc . 

Tobe  Deutochmann  Corporation.. 

Transformers.  Inc . 

Transicoll  Corporation  . 

Transradio.  Ltd . 

Triplett  Electrical  Instrument  Co. 
TrU'Ohm  Product)^  IHv.  of  Model 
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^ilEXOLITE  1422 

#  Specifically  dedgnad  to  meet  the 
growing  need  for  a  O.  H.  F.  in¬ 
sulating  material  thats  low  in 
cost 

•  MaaU  JAN-P-77  and  Ma-P.77A 
specifications. 

Withstands  high  temperature  due 
^  to  its  thermosetting  nature. 

1^  #  Has  outstanding  electrical  prop¬ 


erties. 

S  Has  low  specific  grarity  —  is 
strong  and  rigid  with  unusually 
high  compressire  and  tensile 
strengths. 

#  Has  excellent  impact  strength 
and  hardness  allowing  its  use 
under  highly  abusive  conditions. 

#  Its  dimensional  stability  and  un¬ 
usual  chemical  inertness  allow 
its  use  where  other  materials 
fail. 

#  Readily  machinable  to  extreme¬ 
ly  close  tolarancae. 

#  ATailabla  as  centerless  ground 
rods  in  any  diameter  up  to  1**. 
Also  cast  in  larger  diameter  rods 
and  sheets. 

Write  today  ter  techsicaf  hsl- 
letiss  osd  samples.  Oar  eagfaeer- 
Isg  staff  is  always  at  year 
disposal. 
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•  ..on  Transistors 


More  than  four  years  ago,  RCA  embarked  on 
a  research  and  development  program  to  determine 
the  practicability  of  transistors  in  the  held  of  elec¬ 
tronics.  The  early  work  was  concerned  with  the 
principles,  designs,  and  applications  of  point- 
contact  transistors;  and  later  was  expanded  to  in¬ 
clude  junction  transistors  and  other  similar  semi- 
conduaive  devices. 

As  an  important  recent  result  of  the  studies  on 
point<ontact  transistors,  R('A  Tube  Department 
engineers  have  made  in  the  laboratory  experimen¬ 
tal  point<ontact  transistors  which  oscillate  at  fre¬ 
quencies  above  200  megacycles,  one  of  which 
exceeded  .^00  megacycles.  This  achievement  opens 
the  way  to  the  use  of  transistors  in  FM  radio  and 
in  VHF  television,  in  addition  to  their  previous 
potentialities  for  low-frequency  applications  in¬ 
cluding  audio  and  switching  uses. 

This  work  has  also  led  to  considerable  success 
in  developing  junction  transistors  for  audio  and 
radio  amplifier  applications.  A  point  of  particular 
significance  is  that  much  progress  has  been  made  in 
the  development  of  practical  assembly  techniques. 

Point-contact  types  are  now  being  sampled  to 
equipment  manufacturers  and  government  agen¬ 
cies  as  a  part  of  our  development  program.  It  is 
anticipated  that  junction  transistors  will  be  avail¬ 
able  for  similar  sampling  in  the  near  future. 

Although  much  remains  to  be  done,  promising 
results  have  been  attained  in  controlling  the  char¬ 
acteristics  of  both  types  of  transistors;  pilot  pro- 
duaion  runs  are  being  made. 

Meanwhile  RCA  is  pushing  forward  its  develop¬ 
ment  program  to  assure  its  customers  that  the  com¬ 
mercial  transistors  of  the  future  will  be  made  to 
the  same  high  standards  of  quality  and  depend¬ 
ability  as  the  RCA  electron  tubes  of  today. 
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